

PROJECT APPRAISAL 
AND PLANNING 
FOR DEVELOPING 
COUNTRIES 

by 

I. NI. D. Litilc 

and 

J. A. Mirrlecs 


AR.NDI.n II'.IM.M \N\ rL'BLlSHl'RS (INDIA) PVT. LTD. 


HI 'h' Hiii'itiii h 'til 


OXFORD & IBH PUBLISHING CO. 

Alu Dmhi — 


E'a! e l » I \ 



Contents 


Introduction and Acknowledgements 

PART ONE 

The Economics of Social Cost-Beneht Analysis 

Chapter I: Project Analysis — Private and Social Profitability 
.1 The Definition of a Project 
.2 A General Defence of Project Appraisal 
.3 The Basic Data Required 
.4 DCF Analysis, and Measures of Profitability 
.5 The Consideration of Alternatives 
.6 Short-cuts 

7 Discounted Resource Flows, and Social Profitability 

Chapter II: The Need for Cost- Benefit Analysis 

2.1 The Function of Profits 

2.2 The Requirements for Private and Social Profit to 
Coincide 

2.3 Government Action to Bring About a Coincidence 
of Private a’l ’ Social Profit 

2.4 I'hc Conditions which make Cost-Benefit Analysis 
Desirable in Developing Countries 

2.5 Social Objectives and the Notion of Accounting 
Prices 

Chapter III: Scarce Resources 

3.1 Political Economy or the Economizing of Scarce 
Resources 

3.2 Land, Labour, and Caj' al 

3.3 Foreign Exchange 

3.4 Savings 

3.5 Foreign Exchange and Savings 

Chapter IV: Policy Objectives 

4.1 Future and Present Consumption 



Contents 


4.2 ILqualiiy: Hic Distribution of Consumption 
between Contemporaries 

4.3 Other Objectives 

Chapter V : Touwds a System of Accounting Prices 66 

5.1 Recapitulation 

5.2 Outline of the System Advocated 

5.3 Rationale of tlie System 

5.4 Policy Implications 

5.5 The Exchange Rate and the Optimum Use of 
Taxes and Subsidies 

5.6 Summary 


PARE I WO 

Project Analysis and Plannini; 

Chapter 1 /. Plans , Project ('noire ^ and Project Design 83 

6.1 Public Ownership and Planning 

6.2 Plans and Projects 

6.3 The Selection of Projec ts, and tlic Investment 
Programme 

6.4 Sectoral Planning 

6.5 'Phe Role of the Central Offu c of l*rojr< t 
Evaluation 

6.6 Project De>igii and Dec eiurali/ed E\alu.ition 

6.7 1 he Special C<i>e nf ilir Aid Agency 

6.8 The Operation of Pul)lic Sector Projects 

Chapter VII: Prr ale Sf( tor Projats i 14 

7.1 1 he Need for Public I'Aalu.ition ol Private Projects 

7.2 1 he Method of Evaluation of Private Projects 

7.3 Private Eorcign Investment 

7.4 Summary' 

Chapter VIII : Presentation of the Analysis i '2g 

8.1 SCB Analysis as Part of a Eeasibiliiy^ Report 

8.2 The Simplest Eorm of an SCdi Analysis 

8.3 Complications 

8.4 The Definition of Sensitivity Analysis, and 
Switching Values 


VI 



Contents 


8.5 The Uses of Sensitivity Analysis 

8.6 Abuse of Sensitivity Analysis 

8.7 Dealing with Doubtful Assumptions afjout Govern- 
ment Poliry 

PART THREE 

The Estimation of Accounting Prices 

Chapter IX : The Principles of Accounting Prices 141 

9.1 What Happens wlicn a Project is Undertaken 

9.2 Simplifications 

9.3 Accounting Prices for Traded Goods 

9.4 Accounting Price .Q)r Non-Traded Goods and 
Services 

9.5 The I reatinent of Labour 

9.6 The Financing of Projects 

9.7 Some Further Remarks 

9.8 Summary 

Chapter X : LarQe-Scale Production 181 

10. 1 'Fhe benefits of a Large Project 

10.2 Scale and Timing 

10.3 Production of a Xon-dVaded Gonsumer Good 

Chapter XI : Pill ate Sec '' In' e^tment 192 

1 1. 1 Capitalist Income and Cemsumption 

1 1.2 d he Cost of Private Investment 

1 1.3 Foreign Investment 

1 1.4 'I'lie Evaluation Procedure Summarized by an 
Example 

11.5 The Social Cost and Value of Private Profits 

Chapter XII : Commodity Accounting Prices 204 

12. 1 Prediction 

12.2 Traded Goods 

12.3 The Marginal Social Cost of Xon-Traded Goods 

12.4 Using Marginal Social benefit to Estimate 
Accounting Prices 

12.5 The Treatment of Indirect Taxes 

12.6 Outputs which Afl'ect Production Elsewhere 



Contents 


ia.7 Outputs which Aflfcct Consumption Ekcwhcrc 

12.8 Skilled Labour 

12.9 Non-Tradcd Goods: the General Rule and its 
Exceptions 

Chapter XIII: The Uses of Income 234 

13.1 Consumption Weights 

13.2 Public Expenditure on Consumption 

13.3 The Value of Public Investment 

13.4 The Value of Employment 

13.5 Base Consumption and Public Income 

Chapter XIV : Shadow Wage Rates and the Accounting Rate of 
Interest 270 

14.1 Shadow Wage Rates in the Organized Sector 

14.2 Development of the Economy Over Time 

14.3 Shadow Wages Rates in Other Sectors 

14.4 The Accounting Rate of Interest 

14.5 Optimum Development and Accounting Prices 

14.6 Summary and Conclusion 

Chapter XV: Uncertainty 306 

15.1 The Varieties of Uncertainty 

15.2 The Description of Uncertainty 
15-3 Using Probabilities 

15^ Investment Criteria: the Simplest Cases 
15*5 More Difficult Cases 

15.6 Practical Methods 

15*7 Common Rules of Thumb: Some Comments 
15.8 A Theoretical Analysis of Investment Decisions 
under Uncertainty 

PART FOUR 
Some Related Issues 

Chapter XVI: External Effects 335 

16.1 Introduction 

16.2 External Economies Related to Outputs 

16.3 External Economies Related to Inputs 

16.4 Industrial and Spatial Complexes 



Contents 


16.5 External Considerations AfTccting Infrastructural 


Projects 

16.6 Conclusions 


Chapter XVII : The Balance of Payments 

350 

Chapter XVIII: A Comparison with Other Methods of Project Analysis 
Involving Accounting Prices 358 

18. 1 The UNIDO Guidelines 

18.2 Others 

Chapter XIX: '1 he Economics of the Second Best 

367 

List of References 

375 

Annotated Bibliography 

377 

Index 

383 


P.A.P. — I* 




Introduction and Acknowledgements 

This is a successor volume to the Manual of Industrial Project Analysis 
for Developing Countries^ Volume If Social Cost-Benefit Analysis^ published 
by the OECD Development Centre, Paris, 1968. 

It is something more than a second edition, and partly for this 
reason has a quite different title. Nevertheless, although very 
largely rewitten, it cannot be said to be an altogether different work. 
Thus, while the present volume differs too much from the OECD 
Manual to be regarded as a second edition, the repetition of 
material is too great for it not to have been an infringement of 
copyright, had not the OECD given permission to publish. We are 
very grateful to the OECD for this release of copyright. 

The basic concepts and principles used in this work were evolved 
for the writing of the Manual^ which was an OECD Development 
Centre project, alth.ough the views and recommendation of the 
Manual were essentially those of the present authors, and could not 
be regarded as adopted by the OECD. 

Much of the Manual^ indeed the more important part, was 
devoted to fairly detailed guidelines concerning the estimation of 
accounting prices. Broadly speaking, the guidelines in this work 
remain close to those of the Manual, but there are some fairly 
important changes. The most notable concern the treatment of the 
shadow wage, which is now made to depend more explicitly on 
income distribution. There are other changes of emphasis. 

'I’lK're are considerable additions of material. The organization 
of project planning and evaluation, and how it relates to sectoral and 
macro-economic j)lanning, is discussed at much greater length. The 
scope of the uork has been enlarged by discussions of agricultural 
and infrastructural projects, so that the word ‘industrial’ has been 
eliminated from the title. 'Ehere is more discussion of how to measure 
the benefits of the production of non-traded goods and services. 
Income distribution, and the why and wherefore of allowing for it 
in project analysis, is dealt with more explicitly and at much greater 
length. This is partly a consequence of the work now being aimed at 
agricultural and rural infrastructural projects as well as industrial 
projects. Much the .same is true of employment. 

The application of the principles to private investment, particu- 
larly private overseas investment, has been spelled out in con- 
siderably more detail than before. The use of project evaluation by 
donor agencies is also dLsciisscd. Two new chapters, one comparing 
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our methods with those of others, and one on the Theory of the 
Second Best have been added. Only a few chapters remain sub- 
stantially the same, those on the need for accounting prices, on 
scarce resources, on objectives, and on externalities (Chapters II, 
III, IV, and XVI in this work). 

Certain subtractions have been made. In line with the reduced 
emphasis on industrial projects, the discussion of protection has been 
largely eliminated : it is, in any case, echoed in Industry and Trade in 
Some Developing Countries^, We have also, with some regret, eliminated 
the two case studies of the Manual, But there was a need to keep the 
length reasonable, and we believe there is now a sufficient number 
of published and available case studies using the principles of the 
Manual and of this volume (see Bibliography). The ‘Appendix for 
Professional Economists’ has also been eliminated, much of it now 
being incorporated in the text, or in other short mathematical notes. 

Since writing the Manual, the authors have learned much from 
the Nuflield College Project, supported by the Leverhulme 
Foundation, and organized by I. M. D. Little and M. FG. Scott, 
which had the essential purpose of promoting case studies of 
investments in developing countries, and discussion of the principles. 
This project has led to the publications of the case studies mentioned 
above, including those four whicli the OECD Development Centre 
has published as follow-ups of the Manual (see Bibliography). 

Our greatest debt is to Mr M. FG. Scott, the co-director with Mr 
Litde of the Nuffield College Project. He has been a continuous and 
sympathetic critic, and has contributed greatly to our understanding 
of some of the problems involved, both in conversation and as a 
result of his forthcoming work. The authors have also benefited 
from all those who have been associated with the Nuffield College 
Project; apart from the authors of the case-studies referred to in the 
Bibliography, these include particularly J. S. Flemming, V. Joshi, 
S. Muiji, and P. Sadler. We have also learnt from the critical 
articles on the OECD Manual which arc listed in Section 2.2 of the 
Bibliography. We have held and attended a great many conferences 
and seminars on the subject in many parts of the world, but those 
who have contributed in this way are too numerous to mention. 
We have received valuable comments on the draft from P. Diamond, 
V. Joshi, D. Newberv, G. Ohlin, and M. F(j Scott. We should 
also like to thank Mrs Baidoun for her typing, Mrs Dowley for help 
with the Bibliography, and Miss Schott for preparing the Index. 
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Part One 


THE ECONOMICS OF SOCIAL COST-BENEFIT 

ANALYSIS 




CHAPTER ONE 


Project Analysis— Private and Social 
Profitability 


Projects arc the building blocks of an investment plan. All investment 
is planned by someone; factories and canals do not just happen. The 
plan cannot be good if its constituent parts are faulty. This applies 
whether we arc considering the investment plan of a corporation, or 
a country. Some investment plans may consist of a single project: 
but often there are many projects, more or less inter-related. This 
book is basically concerned \ ith the evaluation of projects : but 
since projects are often parts of plans it is inevitably also a book 
about economic planning. 

1. 1 The Definition of a Project 

\Vc mean by a project any scheme, or part of a scheme, for investing 
resources which can reasonably be analysed and evaluated as an 
independent unit. The definition is thus arbitrary. Almost any 
projec l could be broken down into parts for separate consideration: 
each of those parts would then be by definition a project. But it 
would not be sensible to consider separately tw^o projects if they 
were so closely linked t’ it one could not be operated, or fulfil its 
purpose, without the other. In such a case the two parts must be 
considered as a whole - that is, as one project. 

Some examples will suggest when it is sensible to break down what 
w'ould otherwise be a project into smaller projects for separate 
consideration, or build up what would otherwise be smaller projects 
into a larger one. A transmission system is essential to the functioning 
of a motor-car; but it is possible to buy transmissions, whose produc- 
tion can be considered as a separate project; furthermore, if it was 
decided to make transmissions it . ' ht be right to make them for 
other car manufactureis as well as for oneself. On the other hand, it 
would not make sense for an irrigation authority to present as two 
projects, for separate consideration, a dam and the main canal to 
distribute the water. These are both cases where one part cannot 
work without the other. The difference is that transmissions may be 
more economically made by another manufacturer, perhaps even in 
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another country, possibly because he has spare capacity, or because 
they can be made on a scale which is not linked to the particular 
motor-car whose production is under consideration; while the canal 
is precisely linked to the size of the darn, and its construction cannot 
be economically integrated with other construction work. 

One can give other examples where the separability or otherwise 
of parts of a project is more in doubt. Let us suppose an airport 
authority is considering turning a landing ground, with no runway 
and a few old huts, into a small civil airport. Should it expect its 
planning staff to present the proposed runway and terminal building 
as two projects or as one ? A civil airport can hardly operate with no 
passenger facilities at all, but the huts could be used as a make-shift. 
Without the terminal there would be some traffic and many 
complaints: with it, traffic would build up a little more, and 
there would be fewer complaints. This makes it possible to assess the 
terminal independently : it is a separable part of the airport, and its 
inclusion or exclusion makes a difference to costs and revenue. In 
theory, then, it should be a separate project. In practice, in such a 
case it is very possible that it would not be submitted to the board of 
management as a separate project. 

The above example brings out the important point that projects 
are considered at many levels. The fact that the planner might 
submit only a design for a runway-terminal complex, together with 
a profitability analysis, to his board, docs not necessarily imply tliat 
he has not himself considered the terminal as a separate project (and 
if he has not done so, he should have). It is possible that a very 
cursory consideration convinced him that it was not worth the 
detailed work required to present it separately to the board. Or 
again, he might be correct in assuming that the ^intangible’ factor 
of complaints would weigh so heavily with the board that the 
decision would be a foregone conclusion. 

Thus designers and planners themselves accept and reject many 
sub-projects before making any formal submission of a project to 
higher authority. This is really part of the process of design, or 
formulation of a project. It is also inevitable. Higher authority 
cannot be consulted about everything. But we should further note 
that, in accepting and rejecting sub-projects, planners, down to 
quite junior levels, inevitably make judgments which arc commonly 
thought of as judgments of policy. For instance, in failing to submit 
the terminal as a separate project, the planner may have been 
partly guided by the thought that air-passengers ought to be 
provided with certain standards of service. Moreover, in the design 
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of the terminal itself, he must himself have taken many decisions of 
the same kind. 

Planners, of course, must keep broadly in line with policies laid 
down from above. It is an essential part of good economic manage- 
ment, both at the national and lower levels, that policies should be 
laid down in such a way that planners and administrators feel able 
to go ahead without constant reference upwards, and yet feel that 
they are not usurping political authority to an undue extent. 
Nevertheless, they must usurp political authority to some extent. 
Economic advisers and administrators are, for instance, constantly 
influencing and taking decisions which benefit one person at the 
expense of another, and which are not predetermined by any rigid 
rule -decisions which are in the nature of value judgments. The 
planner wlio is too chary about making such judgments is not worth 
his salt. 

What have we now established? First, a project is not just some 
grand design for a steelworks, a river valley, or a supersonic passenger 
plane which will be described (and normally recommended) in 
several tomes, and be considered (and normally approved) by a 
Cabinet Committee. It is any item of investment which can be 
separately evaluated. Thus projects are considered and evaluated 
at all levels from a junior engineer to the Planning Commission or 
the World Bank. They are also analysed at all depths, from the back 
of the envelope to many volumes of erudite programming and 
scientific guesswork or prediction. Secondly, project decisions are 
taken at all levels: the process of design consists of rejecting and 
accepting alternatives, ’nany of which are projects in our sense of the 
term. 

It is clearly desirable that all projects should be evaluated, so far 
as possible, by applying the ^ame principles. Otherwise inconsistent 
decisions are certain to be made. Thus our junior engineer, or 
settlement planner, should be guided by the same rules and methods 
as arc used in the final appraisal of the steelworks or the river valley 
scheme. 

The above kind of planning ha/mony 'should not be too difficult 
to achieve in the case of a corpor .f* whose sole aim is to maximize 
its profits (or, more accurately, iio present value — see below). The 
planning engineer then knows that he should design with this aim in 
view. He will have to predict market prices in so doing, these being 
the prices which the corporation faces. As against this, it quite often 
happens that executives get a hunch about some scheme, and 
become personally committed to promoting or opposing it as the 
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case may be. It is not then difficult for them to steer their pre- 
dictions to support their case. The board is often in no position to 
check the predictions, and may well not understand how they were 
arrived at. The same applies in the case of a nationalized industry 
and its responsible ministry; and in the case of spending ministries 
and the planning department or finance ministry. 

In general, we shall see that hamnlony is much more difficult to 
achieve when one is trying to plan to maximum social advantage for 
a whole country. This book can be considered as an exploration of 
the means of achieving this very difficult aim. 

1.2 A General Defence of Project Appraisal 

Before turning to the analysis of projects, it is worth mentioning Hiat 
a few economists, mostly those who put great faith in broad macro- 
economic strategies, have tended to belittle the subject. One line of 
argument is that what matters for development is simply more 
investment, the kind of investment being of little importance. It is 
difficult to see how anyone can still believe this when there is so 
much evidence of investment in LDCs which has yielded little or 
nothing. A more sophisticated reason given is that the whole is 
greater than the sum of the parts. This enigmatic proposition can be 
explained with reference to our airport. If one evaluated the 
terminal without the runway, and the runway without the terminal, 
and added the two together, one would understate the value of the 
airport. It is undoubtedly true that very many projects help each 
other — in economists’ jargon they have external benefits. Others 
may damage each other. Where this is obvious, one will consider 
such interlinked projects together (one thus internalizes the externali- 
ties of the sub-projects by considering them together as a single 
project). It is also true that a new project may help or damage 
existing investments. What is being claimed therefore is that 
project evaluators will habitually neglect the less obvious externalities 
—and that these are important enough to make project analyses 
dangerous or even valueless. 

Wc believe this attitude has done enormous damage in developing 

countries. It strains the imagination to believe that these unclear 
external effects (if they are clear they can be allowed for) vary so 
much from project to project as to make the analysis of individual 
acts of investment valueless. The logical end to this line of argument 
is to say cither that it docs not matter what a country invests in or 
how it does it; or to put one’s faith in God or in the insight of some 
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other central planner. Since few, if any, really believe either of these 
conclusions, the effect has been not to eliminate project evaluation, 
but to cause it to be undervalued and hence to be badly done. There 
are many monuments to this neglect in the developing world (and 
some in all countries). 

It is often argued that management is very important: and with 
this we certainly agree. But the importance of good management in 
no way reduces the need to have well-designed projects which, if 
they are operated properly, will substantially increase the national 
welfare. Many investments are made, which work as they were 
designed to do, being well managed, and are yet very poor invest- 
ments because they produce the wrong things or satisfy only a low 
priority need. Indeed, we would think that good management 
usually tends to be discouraged if the managers know that they are 
working at something which was ill-conceived : no doubt cases can 
be cited where an ill-conceived investment turns out to be quite 
good, because an imaginative and flexible management solves the 
problems which are thrown up, and in so doing learns something 
which may be of further use; but that ‘company doctors* may learn 
a thing or two is hardly a good reason for producing handicapped 
infants. 

1.3 The Basic Data Required 

It is easiest to approach the subject of the social cost-benefit analysis 
of a project by first considering how a private profitability analysis 
is conducted. 

The starting point of the analysis is to specify all the expected 
inputs and outputs of the project, and to put a price to each such 
input and output. In this way, one arrives at anticipated expendi- 
tures and receipts. These will be spaced over time from the inception 
of planning to the economic demise of the project (that is, when it 
ceases to be profitable to operate it), or to eternity. These guesses arc 
then combined into some measure of profitability. It is now generally 
accepted that, from the point of view of an enterprise, the best 
method of thus combining the data is that known as ‘discounted 

cash flow* (DCF), which will be explained in 1.4. 

Reverting to profitability analysis, the basic figures required 
annually in order to conduct a DCF analysis are as follows : 

(i) all payments received from the sale of outputs of the project 
for each year of the life of the project, these including the sale 
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of any buildings and equipment remaining at the end of the 
life of the project; and . 

(ii) all payments made for goods and services used by the project 
according to the year in which they are made, from the date 
of the first expenditures until the end of the life of the project.^ 
These Include payments of capital costs, whether for initial 
equipment or for replacement, as well as all current costs. 

For purposes of prediction and for assessing the reliability of such 
prediction, all the values of the above receipts and expenditures 
should wherever possible be split into quantities and prices. To 
ensure that all related receipts and expenditures are taken into 
account, the total effect of the project upon the enterprise must be 
considered. The key question is: what would the annual receipts and 
expenditures of the enterprise be if the project were undertaken, 
compared with what they would be if it were not ? 

These figures of annual receipts and incomes, split into quantities 
and prices, are required for a social cost-benefit analysis just as 
much as for a profitability analysis. While, as we have seen, a social 
cost-benefit analysis may revalue the quantities of goods and 
services used and produced (that is, use different prices from those 
appropriate to an estimate of profitability), nevertheless such 
shadow prices will often be based on the prices which enter into the 
profitability analysis. 

The above figures are thus the raw material with which the 
economic evaluator works, whether he works for an enterprise or 
in a planning bureau. If these basic predictions arc to be as accu- 
rately established as possible, a great deal of preliminary work is 
required. It cannot be too strongly emphasized that such work is as 
essential for social cost-benefit analysis as it is for profitability 
analysis. 

The reliability of the basic figures — the quantities and prices of 
inputs and outputs — depend ujxjn three kinds of considerations: 
(a) technical, (b) human and managerial, and (c) economic. 

It is a technical matter whether the physical inputs and outputs, 
which are presupposed by the figures for receipts and expenditures, 

' Strictly speaking, the life of a project is not a technological datum. The project 
should ‘die’ when it no longer pays to operate it, making such repairs and replace- 
ments as are necessary. Sometimes it is easiest to estimate on the b<asis of an infinite 
life, allowing sufficient replacement crxpcnditurc to make it so. Accuracy is not, 
however, important in assigning a life to a project, unless the discount rate used 
is exceptionally low. 
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arc consistent with each other. For instance, is it true that the stated 
quantities of raw materials, components, and fuels, when properly 
fed into the designed plant will produce the stated quantities of 
outputs for the number of years for which the project is supposed to 
endure ? This all concerns quantities, not prices, and is a matter for 
engineers. Its importance is obvious. Dams do break and plants 
have technical troubles. The quality of inputs may be wrongly 
assessed, with disappointing results— and so on. With advanced 
technical processes, for example, in the chemical and metallurgical 
industries, economic failure lias quite often^ecn due to technical 
failure. But, considering investment as a whole, it is probably true 
that technical miscalculation is a cause of major economic failure 
in a minority of cases. 

Turn now to the question of management and skills. This is a 
more frequent cause for disappointment. One should distinguish four 
different ways in which over-optimistic assumptions about the 
quality of management and the skill of the labour force affect the 
predicted figures for inputs and outputs. First, the period of con- 
struction is underestimated. Despite exceptions, it has been the rule 
in developing countries (and common in all countries) that major 
projects take longer to complete than is allowed for in the project 
report. This has probably been because neither the consultant 
engineers nor the host government departments had much experience 
of industrial projects in developing countries and therefore under- 
estimated the difficulties. Secondly, the period between when a 
plant is finished and when the new management team and labour 
force are sufficiently sk’’’ed to be able to operate it at its rated 
capacity, has usually been underestimated. Again, the reason has 
probably been that there was little experience to go on. Thirdly, of 
course, it is always possible that the rated capacity is never attained, 
despite there being no reason for this, from a technical point 
of view, because of insufficient demand or insufficient supply of 
materials. Fourthly, although the rated capacity is attained, it may 
be attained only with the use of more inputs, especially labour, than 
was allowed for. This excess use of labour is extremely common, and 
is not always the fault of the mai^'*^ ment itself. It is often forced 
upon the management for political reasons, or because labour laws 
make it virtually impossible to sack anyone. 

We turn now to the economic aissumptions which lie behind the 
basic figures used for the economic evaluation of profitability or 
cost-benefit, and first consider the receipts. First, the figures 
naturally imply that a certain amount of output can be sold, and at 
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a certain price, for every year of the project’s economic life. This 
presupposes that a sound demand analysis has been made. Demand 
will always depend to a lesser or greater extent on government 
policies and/or planning. This subject will be reconsidered in 6.ai, 
since the government’s proper influence on demand is very closely 
linked with social cost- benefit analysis. From a cost-benefit point 
of view', outputs may be valued at different prices from those 
actually obtained, but this in no way interferes with the need to 
establish that the outputs can be sold at the actual prices assumed 
in the project analysis. 

Secondly, of course, the basic figures also presume that realistic 
prices have been attached to current inputs of materials, com- 
ponents, and labour, throughout the life of a project: and that these 
inputs will be obtainable when wanted. The chief reasons for their 
sometimes not being obtainable arc (a) exchange control forced on 
the government because of a failure to be realistic in foreign 
exchange planning, and (i) delays in the establishment of other 
projects which should have supplied these inputs, and/or a failure 
to supply inputs of the right specifications. 

As far as this initial capital investment goes, the reality of the cost 
estimates depends largely on the advice of the engineers, and also 
upon the nature of the contracts with the supplying firms. Particular 
attention must be paid to construction costs and estimated con- 
struction periods, since underestimation and long delays are 
commonplace. It should also be noted that changes in design may 
release supplying firms from the original contract prices. 

In saying that all the above matters are presupposed in the basic 
figures which confront the economic evaluator or evaluation team, 
it should not be assumed that their function does not include that of 
asking nasty questions about all of these assumptions. Certainly, in 
the case of major projects, it must be someone’s function to do just 
this. Indeed, it is of great importance that some central staff should 
undertake this essential probing. This is because projects will come 
up from many different sources, from different departments of 
government employing their own different staffs, or from different 
consulting engineers. In these circumstances it is almost inevitable 
that different degrees of care will have been exercised. Moreover, 
different, even conflicting, assumptions will often have been made. 
VVe shall return again to this subject in 6.5. 

From now on, since our subject is the evaluation of projects, not their 
design and formulation, it is assumed that the basic engineering 
and demand and cost analyses have been properly conducted for 
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every project and every variant of every project which is to be 
evaluated. 


1.4 DCF Analysis, and Measures of Profitability 

We first outline the procedure from the point of view of a firm or 
enterprise, and then turn to social cost-benefit analysis. 

The principle upon which DCF evaluations are based is that 
money has a time value. $100 received now is worth more than 
8100 received in a year’s time, because it can be used meanwhile to 
earn a return. For example, if it could be invested at 10% p.a., it 
would be worth Si 10 after a year and $121 after two years. In these 
circumstances 8121 received in two years* time can be said to have a 
‘present value’ of 8100, the future sum being ‘discounted’ at the 
rate of 10% p.a. The discounting process is thus simply compound 
interest worked backwards. 

The first step in carrying out a DCF evaluation is to record, year 
by year throughout the expected life of the project, all expected 
expenditure payments for goods and services for the project (in- 
cluding capital expenditures) and all expected receipts from the 
project. For each year, the subtraction of the former from the latter 
shows how much cash the firm gains or loses as a result of the 
project. Borrowing and lending, and interest or dividend payments, 
are normally excluded from the concept of ‘cash flow’ when this is 
used for the purpose of assessing the profitability of a new investment. 
The fairly common exception to the above rule is when the financial 
flows, or some part of ti.jm, are tied to the project and thus can- 
not be separately considered. It should also be noticed that 
direct tax payments are, from a firm’s point of view, a use of 
resources : from the social point of view, as we shall see later, this is 
not so. 

The difference between cash flow accounting and most forms of 
normal commercial accounting are as follows: 

(i) In normal accounting income and expenditure represent the 
values of goods or services delivered (sometimes into stock) 
and received; not the cash received and paid out for them. 

(ii) Normal accounting shows financial liabilities, with respect 
to interest and tax, not payments. There are sometimes large 
differences of timing here. 

(iii) A financial allowance for depreciation and obsolescence of 
capital is made in normal accounting. In cash flow account- 
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iiiu; there is no such piovision, but anticipated renewals and 
replacements will he included as well as the scrap value of 
the equipment. 

The second step is to discount future cash flows bark to the 
present. For this purpose the enterprise must select a rate of discount. 
This is the rate of return which, given the financial conditions for 
obtaining cash and the investment opportunities likely to be open 
to the firm in future years, it deems prudent to aim to earn on its 
new investments. 

As already explained, the process of discounting is simply com- 
pound interest worked backwards. In general, the present value of 
any future receipt or expenditure is calculated by multiplying it by 
where too d is the percentage rate of disc(3unt and t 
is the number of years ahead. ^ Thus, by this process of discounting, 
expenditures and receipts which occur at different times throughout 
the construction and operation of the project (and arc to this 
extent incomparable) are all revalued to inaKo them comparable to 
present expenditures and receipts. I hcy can then all be added up to 
give a single figure which is therefore named the present value of the 
project (PV). It comes to the same thing, and is more convenient, to 
subtract expenditures from receipts to give a net casi. now for each 
year, and then discount these cash flows back to the present. 'This 
also gives the PV of the projec t - hence the term ‘discounted cash 
flow*. PV is one important measure of profitability. It assumes ihat 
capital funds, and rcc'cipts on current account, need not be 
distinguished from each other. They are, both of them, just money. 
This lack of distinction between the two is fully justified if the firm 
can borrow (or lend) as much as it chooses at a fixed rate of interest 
equal to the discount rate used to arrive at the PV. If this is the case, 
there can be no special shortage of investible funds. 

But if investment funds arc constrained in any way (other than by 
their price) then it becomes impossible to give any simple investment 
rule. This is because there is no rate of discount, given from outside 


* Wc have assumrrl, for simplicity, a constant rate of discount over time. But 
it is possible that changes in the rate of discount will be anticipated. More generally, 
a future item may be multiplied by 


(i +</|)(i 4-^/a) . . . (l -|-</c) 

where is the fractional discount rate between now and next year, the rate 
between next year and the one after, and so on. If the </s arc all equal this collap.scs 
to i/(i as in the text. 
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the enterprise, which expresses the value of capital and is indepen- 
dent of its own investment opportunities (which will themselves 
partly govern its future investible funds). In these circumstances the 
enterprise will need to guess a discount rate which will, it hopes, be a 
sufficient measure of the financial constraints it suffers and yet will 
not be so high as to stop investments which would have been 
beneficial. Such a rule, using some arbitrary discount rate rather 
higher than the market rate, is certainly useful, perhaps essential, 
but cannot be regarded as better than a ‘rule of thumb’. 

It is also useful to calculate a second measure of profitability, the 
internal rate of return (IRR) — that is, the ‘yield’ — of the project. 
By definition this is the rate of discount which makes the PV of the 
project zero.^ It can be called the ‘yield’, because it is closely 
analogous to the yield of a security. Thus if a $ioo bond pays a 
dividend of $5 per annum for ever, one says that it yields 5%. But 
the IRR of a purchase of this bond is also 5%, because 85 for ever 
discounted at 5% gives a PV of Si 00, equal to the purchase price 
of tlie bond- so that the PV is zero. 

One reason for calculating the yield is that entrepreneurs and 
other investors are more used to judging investments by their yield 
than by cither of the other measures put forward. Another reason is 
that the PV gives no indication of whether a project is close to the 
margin of acceptability. Two projects may have the same PV, one 
being a large project with an IRR only just above the discount rate, 
while the other is a very small project with quite a high IRR. If the 
management is unsure of its target rate of discount, then it is useful 
to have this informa* on. Finally, the enterprise may not have 
decided on a rate of discount to use, and in this case the PV cannot 
be calculated; on the other hand, the IRR is of limited use if 
decision-makers do not have a target yield to compare it with; and, 
in effect, a target yield is the same thing as a rate of discount. 

Moreover, the IRR is not always a reliable guide. This can be 
seen by turning to the way's in which measures of profitability may be 
used to select and reject projects. In discussing this we shall assume 
that the enterprise has unlimited access to funds at a given interest 
rate. 

Suppose the enterprise has to choose between, say, a small factory 
and a large one. Now it is possible that the small factory would give 

^ In the case of some projects there may be several discount rates which make 
the PV zero. In that case, it is probable that none of these discount rates is very 
useful for comparing it with other projects. This is one of the reasons why general 
reliance cannot be placed on the internal rate of return. 
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thr liigher yield, but the smaller P\'. In this case, the firm should of 
course borrow more and build the larger factory, for it is its PV that 
it wants to maximize. The point is that the IRR, being a pure 
number, gives no indication of size. Sometimes it is best to make a 
large investment at a lower yield rather than a small one with a 
higher yield. 

Why not make both investments, the reader may well ask? But 
that would not be possible if the large and small factories were 
mutually incompatible —and ea h was evaluated on the assumption 
that the other would not be built. Other examples of mutual 
incompatibility arise when comparing the same factory this year and 
next year; or a large and small dam on the same river; or any 
number of alternative schemes for settling the same agiicultural 
region. In all these cases, the IRR may give the wrong answer. It is 
necessary to stress this. Only very recently a famous lirm of con- 
sultants told us that they had been instructed by the IBRD to 
maximize the internal rate of return when designing an irrigation 
s( heme; no doubt there was some misunderstanding. 

Thus the IRR can be safely used only if there is no incom- 
patibility:' it then makes no difference whether one follows the rule 
‘do everything which yields 1 1 or more’, or the rule ‘do everything 
which has zero or more PV at a discount rate of 
same projects would qualify under cither rule and the same one's 
fail. 


1.5 1 ’hf. Consideration of Aiternaiims 

In the case of incompatible alternatives, confusion sometimes arises 
because of the dictum that a profitability .or social cost benefit) 
analysis is essentially comparing the future stream of profits of the 
enterprise or society; witli and without tlic project under examina- 
tion. 'J bis seems to imply that the alternative to doing the project is 
to do nothing. Yet, of course, the alternative of doing nothing is 
frequently unrealistic. For instance, the realistic alternative to 
building a new factory may be to enlarge and refurbish an existing 
one. 7 'lns particular confusion is easily resolved. Kach option, 
refurbishing or building anew, is compared with doing nothing; 
the PVs c>f the difference w hic h each option makes as compared with 
doing nothing can then be compared with each other. 

Even so, some ambiguity as to the meaning of ‘doing nothing’ can 

' Kxrrpi whrn thr possibilny rrit nfionrd in chr* pervious footnote arises. 
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arise. For instance, does ‘doing nothing’ imply that the old factory 
v/ould not even be maintained ? In the case of an on-going business 
contemplating expansion, it could be taken that ‘doing nothing’ 
meant going on as before — that is, using and maintaining the old 
factory. However, it is quite possible to compare the PV of con- 
tinuing as before with closing down the business. The moral is 
that one should be quite clear what is being compared with what. 
Usually the comparison will be as between some new investment, 
or several alternative new investments, and carrying on as 
before. 

Neglect of possible alternatives can be regarded as a case of 
making the wrong comparison. Suppose a country is contemplating 
a new port, because an existing one is rapidly falling into disrepair. 
The PV of the new port might look very great if, without it, the 
country would lose much of its foreign trade. It may still be a bad 
project, because rebuilding the old port might show a still higher 
PV — both being compared with letting the old port go to ruin. 
Equally, some repair work may show a high PV : but this does not 
prove that the asset should not have been allowed to fall to pieces, 
and a new one built. 

1 .6 Short-cuts 

In 1.4 we explained what may be termed the full treatment. This 
should always be carried out for any very large investment expendi- 
ture (in public sector industries in the U.K., for example, it is 
mandatoiy for all inve ments submitted for government approval — 
which in most cases are those of over £\ million). But we have also 
emphasized that designers make many decisions on a scale which 
would not warrant the full treatment: they may also want to 
make a rough check where intuition suggests the answer 
anyway. 

One of the most obvious short-cuts is to compare the gross return 
on capital invested, for a single year’s presumably normal operation, 
with the annual rate of capital cost (interest, plus an allowance for 
depreciation). Such a measure ih ipcrfect on two counts. First, it 
makes no allow^ancc for the lengfth of time which elapses before the 
project reaches a normal year’s operation, which can vary greatly 
between projects. Second, depreciation is an essentially 
arbitrary financial measure, loosely related to the life of the 
project. 

Another short-cut is known as the pay-off (or pay-back) period. 
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Since this attempts to allow for risk, which has been deliberately 
neglected in this chapter, it is discussed in 15.7. 

We do not recommend either of the above methods, even as a 
short-cut. It seems better to aim at the right sort of calculation in as 
abbreviated a manner as circumstances dictate. As an example, one 
flight guess the capital cost at the date of commencement of 
operations, allowing for interest if the gestation period is much more 
than a year. Then one can put in a constant figure for annual 
operating costs, and give the project a certain life, say 15 years. 
With compound interest tables it is then only a few minutes’ work 
to deduce a figure for average annual earnings which, when dis- 
counted to the date of commencement of operations, gives a total 
equal to the capital cost. This estimate of required earnings can then 
be compared with the likely reality, and if it seems implausibly high, 
the project need not be considered further. 

1.7 Discounted Resource Flows, and Social Profitability 

Turning finally to social cost-benefit analysis, we can be brief 
because it takes exactly the same form as a profitability analysis. 
Indeed, a profitability analysis is a private cost-benefit analysis — 
although, to save words, wc shall use the phrase ‘cost benefit 
analysis* always to refer to the social variety. The easiest way to 
understand social cost-benefit analysis is therefore to examine the 
differences. 

Two differences have already been referred to. The first was that 
inputs and outputs may be differently valued. For instance, the 
output may or may not be valued net of indirect taxes; similarly, 
payment for current inputs will probably include some indirect 
taxes, which may be subtracted. Wc emphasize the word ‘may’-- 
the treatment of indirect taxes is dealt with in 12.5. Nor, as wc shall 
sec, arc taxes the only reason for putting different values on inputs 
and outputs from those which arc relevant for the enterprise’s own 
accounts 

The second difference already mentioned was that there may be 
some benefits or costs resulting from the project’s operation which 
would not appear as inputs or outputs in the ordinary accounts. Any 
such benefits or costs have to be separately added or subtracted for 
every year of operation during which they occur. 

The third difference is one of timing. For instance, in a project’s 
DCF accounts, payment for items of equipment will occur well after 
the dates when resources were used in its construction, which is 
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when the soc ial costs arc incurred. It would be a counsel of undue 
perfection always to try to allow for this, but sometimes it could be 
important (sec g.b). 

Only one further point requires to be made at this stage, which is 
that the discount rate used to arrive at the present social value (PSV) 
will usually dider from the market rate of interest which might be 
used by a private him. 



CHAPTER TWO 


The Need for Cost-Benefit Analysis 


It is a tenet of laissez-faire capitalism that profits measure the gain 
which society derives from a project. The acceptance of this view 
seems to permit capitalists to claim the moral plaudits of society as 
they line their pockets. Yet it cannot be dismissed as intolerable 
hypocrisy, foi the theory that profits measure social (and not merely 
private) gains has no necessary connection with capitalism at all. 
Indeed, many would think the theory more valid for a socialist 
society; and it is generally recognized that profits have an important, 
even essential, role to play in a socialist society. But just what role? 

2.1 The Function of Profits 

Profit (or loss) can be thought of as a necessary feature of any 
decentralization of economic decisions. If institutions and people 
(these inevitably include local and central government departments 
and agencies, private people who sell their services and buy con- 
sumption goods, and foreigners; and also, in a mixed economy, 
private firms) are free to buy or sell then they must have an effect 
on the profit of any project — for there must always be a profit or loss 
if any output or input is bought or sold, rather than allocated 
without charge. But these offers and demands can be made effective 
only if some positive response is made to them, such as making 
investments which promise to be profitable and rejecting those which 
do not. It is clear that such a response may be the wrong one if 
profits in fact fail to reflect social gains. Thus profits arc an almost 
essential signalling mechanism for guiding decentralized investment 
decisions— but they may or may not be a good signalling mechanism. 
They are good only if expenditures closely measure social costs and 
receipts closely measure social benefits. 

The reader may well ask at this stage if it docs not make a difference 
that public sector profits accrue to the state, and private sector 
profits to individuals (to the extent that they arc not taxed away). It 
may well seem more plausible that profits can be a good measure of 
social gain if they are, in the first instance, received by the govern- 
ment rather than going, in part, directly to individuals. We shall 
discuss this argument later. Here we need only remark that if 
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profilif which go to individuals are worth less to society than those 
which go to the government then a cost-beneht analysis can make 
allowance for this. 

The essence of a cost’-bcnefit analysis is that it does not accept thai 
actual receipts adequately measure social benefits, and actual 
expenditures social costs. But it does accept that actual receipts and 
expenditures can be suitably adjusted so that the difference between 
them, which is therefore very closely analogous to ordinary profit, 
will properly reflect the social gain. The prices used, after such 
adjustments have been made, will be called ‘social accounting 
prices’, or for short ‘accounting prices*. The difference between 
receipts and costs measured at accounting prices is, therefore, most 
appropriately called ‘social profit*. A rider to this is that a further 
adjustment may be thought necessary in the light of the previous 
paragraph depending on who receives the actual profits. 

We sum up the above discussion by saying that cost-benefit 
analysis is the more necessary the greater the extent to which 
project expenditures differ from the social costs which, according to 
the theory of laissez-faire, they ought to measure — and similarly for 
project receipts. 

2.2 I’he Requirements for Private and Social Profit io 
Coincide 

First, then, we ask under what conditions costs to a firm exactly 
measure costs to society. To put it another way, we ask ‘What 
assumptions do we need ♦o make about the real world, if the theory 
that actual costs measure social cost is to be exactly true?* For 
simplicity of exposition we shall first deal with a society which has 
no foreign trade. The complications of foreign trade and payments 
arc considered later. Even without this complication readers with 
no economic training may find the rest of 2.2 a little esoteric. 

2.21 Full Employment 

The basic requirement is that if Firm A buys a good or service, to 
the value of 81, then that will It in the loss of 81 worth of 
benefit elsewhere in the economy; for the loss to society of a benefit 
of 81 is, of course, a cost to society of 81. 

Suppose that the service bought is i man-day of unskilled labour. 
The man, if not employed by Firm A, might have sat idle. Now if he 
would have been only just willing to give up a day of leisure for a 81, 
it is true that there is a real social cost of 81 in employing him, and 
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the theory holds. But this example points to one important assumption 
of the theory, which is that there should not be involuntary unemployment 
or underemployment for then the man will not have valued his leisure 
at $ 1 , since he would have preferred to work. 

2.22 No Injluerue on Prices and Profit Maximization 
If the man would have had other employment (say, in Firm B), then 
the requirement is that he would have increased the production of 
Firm B so as to benefit society by $ i . That this should be so requires : 

(i) that Firm B would also pay him $i, and would employ him 
for Si only if the resultant extra product sold for Si, no more 
and no less ; 

(ii) that the sale of this extra product for Si implies a benefit to 
society of Si. 


We shall return to the second requirement (ii) under the dis- 
cussion of benefits, but (i) needs elaboration as follows. First assume 
that Firm B has to pay the man $i. Presumably, it would not employ 
him unless the extra receipts from the resulting rise in production 
were equal to Si or more. Now the extra receipts equal the price 
obtained for the extra product, provided that it is possible to sell this 
extra product without reducing the price previously obtained. Given 
this proviso, it appears that the sales value of the extra product 
must equal or exceed the wage that had to be paid in order to get 
that extra product. 

But if the sales value exceeds the wage paid (Si), then it is worth 
employing yet another man, and so on until the sales value is equal 
to the wage paid, provided that there is no need to raise the wages of 
those already employed, when taking on an extra man for Si. I’hus 
the firm might know that wage rates will rise if employment is 
increased, in which case it would need to subtract this extra cost 
from the extra sales proceeds before deciding whether to employ 
another man. 


But, given the above two provisos, it follows that the extra 
product from an extra man-day costing Si will sell for exactly Si. 
The two provisos can be generalized as follows: i f a firm has no 
influence on the price of anything it buys or 
that it tries to make as much money as it ^ 
resulting from the employment of a 
(or anything else) will sell for Si. Where y ^TOnditions 
a firm employing many men makes no iritv on the last 
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employs, and its profits do not change as a result of losing a man to 
another firm. So Firm B’s profits would not change as the result of 
Firm A taking a man from it, and the social cost of employing the 
man in Firm A is therefore the value of his alternative product in 
Firm B. The condition of ‘no influence on prices or wages*, together 
with the assumption of ‘no voluntary unemployment’, also imply 
that Firm B would have had to pay the man the same as Firm A, 
i.e. $1. 

The conditions given above (maximizing profits^ and no influence on 
prices^ including wages) are, in economic jargon, those of ‘perfect 
competition*. 

Mutatis mutandis^ what we have said about Firm A buying a 
man-hour of labour applies to any input it buys. If it buys an 
amount of steel costing Si, the above assumptions imply either an 
extra cost to society of Si as a result of producing more steel, or the 
loss of a benefit of Si as a result of using less steel elsewhere. 

The discussion of this sec lion has assumed that if the prodtict of a 
firm sells for $i, then the firm receives Si. In reality it is true only 
if there arc no indirect taxes or subsidies. In national income 
accounting terms output may be valued at ‘market prices’ (what the 
product sells for), or at ‘factor cost’ which is market price less 
indirect taxes plus indiicct subsidies, i.c\ what the firm receives. We 
return to this subject in 2.27. 

2.23 Mart^inalUy 

It should next be noticed that vse ha\e discussed small changes in 
production and resource use. It cannot be expected that a very 
large purchase of some input will giv'e rise to a negligible change in 
profit elsewhere in the economy. If iheie is a significant change, the 
profit of Firm cannot be a precise mt\i‘>uie of society's benefit, 
although it may still be a good appioxiinale mcasuie. 

2.24 The Distribution of Wealth, and Govenirmnt Consumption 

So much for costs We turn now to the consideration of benefits. 
Why should it be supposed that a ' ^liar's worth of a good sold 
represents a benefit to society of Si ? 

The good may be sold to the public, to another firm, or to the 
governnlent. It may also be used for current purposes, or for 
investment. Consider, first, sales of consumption goods to the 
public. 

' Now consumption, including leisure, is normally taken as the 
ultimate end of economic activity. In other words, if some ordinary 
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individual buys a good for Si, that is deemed to be a benefit of $i 
(but see 12.27 and elsewhere for qualifications to this proposition). 
The problems associated with defining the end or ends of economic 
activity will be taken up again in Chapter IV. But one problem, 
that of income distribution, must be mentioned immediately. 
Surely a dollar’s worth of consumption by a rich man, and a poor 
man, cannot both be reckoned as a benefit of $i to society? Yet 
the view that profits are the best measure of benefit presupposes that 
it is so reckoned. We are now hard up against one of the basic 
theoretical and practical problems of tc onomics. There will be 
further discussion of the problem later. Heic v\e shall merely record 
that the profitability measure treats a dollar's worth of consumption 
as equally beneficial no matter who gets it. Consequently profit- 
ability will be a good measure of the net social benefit fi.e. the 
social profit) of a project only if, in the case under consideration, 
neglect of income distribution can be justified. 

When a good is sold to another firm, given perfect competition 
(sec 2.22), the sale must result in extra production of equal value, 
and, however long the intermediate chain, the case can therefore l)e 
identified with the sale of a final product to consumers as before, 
or to the government. So far as government purchases of final goods 
arc concerned, it is difficult to make any general assumption other 
than that governments act rationally on society’s behalf (although 
we know it is not always true). This implies that a dollar’s worth of 
one good is worth the same to society as a dollar’s worth of any other 
good, whether bought collectively or individually (but sec Chapters 
IX and XIII for further discussion and qualification of this point). 

2.25 Interest RateSy Risky and Investment 

We have seen that there is a problem of comparing the consumption 
of different people. There is also a problem of comparing con- 
sumption at different pcricxis. It is clear that a dollar’s worth of 
consumption in 10 years’ time may not be as valuable as a dollar’s 
worth of consumption today (at constant prices, for we are not 
thinking here of changes in the value of money). For instance, a 
dollar’s worth of consumption in 10 years’ time might be thought 
to be no more valuable than half a dollar of consumption today. Now 
the profitability analysis described in 1.4 discounts future sales at an 
interest rate more or less close to the rate at which the firm could 
borrow (after allowing for risk). On this account, it follows that 
profitability is a good measure of social benefit only insofar as the 
rate at which the firm could borrow is the same as the rate at which 
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society ought to discount future consumption — this latter rate will 
be discussed in 2.48 and elsewhere. Here we need say only that it is 
qu^tionable w'hethcr one can normally expect a close coincidence 
of the two rates. It should also be added that there may be no co- 
incidence between the risks which any private profitability analysis 
must take into account, and the risks which society should allow for. 

We have thus far written as if all goods and services produced were 
consumption goods. What is the benefit of a good or service used for 
investment, which yields no immediate satisfaction ? The answer is 
that it must be valued in terms of the discounted consumption which 
it makes possible. In theory, under conditions of perfect competition 
(which implies also that firms do all the investment which pays), and 
assuming no difference between the rate of discount used by firms 
and the rate at which the future ought to be discounted, the value of 
an investment good will always be equal to the discounted value of 
the future extra consumption which it permits. Thus investment of 
an extra Si will produce a futuie consumption stream >vith the 
present value of Si, which implies of course that the producer’s 
good purchased with this extra dollar also has the same value 
as a present consumption good sold for Si. Under these conditions 
society is indifferent as to whether it gets a little more consumption 
or a little more investment. 

2.26 External Effects 

It may happen that a firm’s activities (and it should be recognized 
that by a ‘firm’ we really mean any individual or organization which 
both buys and sells goo ’.s and services) result in costs or benefits for 
society, which have no correspondence to its actual purchases or 
sales. A very traditional example, which has nevertheless only 
recently aroused much public attention, is pollution of the atmos- 
phere. This is a cost to society, for which the firm does not have to 
pay — it does not compensate society for the damage it causes. On 
the benefit side, a good example is tliat a firm may both help to 
train its labour, and also has to pay a higher wage as a result, in 
order to retain it. In other words it ‘produces’ more fully trained 
people — but these it cannot sell ^Sidvery having been outlawed). 
However, this example is watertight only if the firm has to pay the 
full market price for those whom it trains. In the case of trainees and 
apprentices, this is often not so. Also, football clubs are an exception 
(at least in the U.K.), for they ‘sell*, by means of a transfer fee, their 
players to other clubs. 

Many, but not all, external economies and diseconomies can be 
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ascribed to the non-fulfilment of the condition of perfect competition. 
A good example is when an extension of activity by one firm, or an 
increase in its purchases, would result in a lowering of cost per unit 
of output in another firm which supplies some of its inputs. This may 
happen when the latter firm’s costs decline with increasing output — 
due, in the long run, to ‘economies of scale*. But economies of scale 
which continue up to indefinitely large outputs are not consistent 
with perfect competition. This is because, in an industry where such 
economies of scale prevail, there will inevitably be so few firms that 
each must have an influence on the price at which it can sell its output. 

But, since not ail external benefits and costs can be ascribed to 
lack of perfect competition, it follows that such externalities must be 
assumed away if private profitability is to be an exact measure of net 
social benefit. External costs and benefits may arise in consumption 
as well as production, as noted in the next section. 

2.27 Consumers' Sovereignty and Public Goods 

It has been said that consumption is supposed to be the end of 
economic activity, and hence that everything can be valued in 
terms of its immediate or ultimate contribution to this end. This is 
part of what is meant by consumers* sovereignty. But the term 
usually implies rather more— that market prices, as determined by 
technical conditions of production and consumers’ tastes, are tlie 
best measures of the relative benefit of different items of consumption. 
But where consumption itself has external benefits or costs, there is a 
clear case for denying this. If someone buys a handkerchief to 
sneeze into, he helps to keep his cold to himself. 

Aside from such external effects, certain kinds of consumption 
expenditure are sometimes thought to be more or less worthy than 
their market valuation suggests. Thus a classical education is felt to 
be good, and alcohol bad. How far the government should be 
paternal is always a very open question. But it should be noted that 
‘bad* consumption is generally taxed so that the producer docs not 
receive as much as the public pays, and consequently production 
and consumption is less than it otherwise would be. Similarly, 
‘good’ consumption may be subsidized. Goods are also taxed and 
subsidized for income distribution reasons. This raises the question 
of the treatment of indirect taxes and subsidies. If consumers* 
sovereignty is taken very seriously, goods and services should be 
valued at market prices — what the consumer pays. But this has 
queer consequences. Thus project evaluation of cigarette factories 
would show large benefits, implying that more cigarettes should be 
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made and sold, which could only be done if the tax were lowered. 
This would be futile, if it were long-standing government policy to 
tax cigarettes heavily. 

The proper treatment of indirect taxes in project analysis is 
quite complicated, and a fuller discussion will be found in Chapters 
V and XIL 

As already mentioned in 2.24, governments, both central and 
local, also buy consumption goods. Sometimes these goods (or their 
services when they are of a durable nature) are supplied free to 
individuals, and sometimes a charge is made. Other kinds of public 
goods (like bombs and tanks, which are not normally reckoned as 
investment) are more essentially collective, since their use cannot 
be a matter of individual choice. There is, of course, always room 
for argument as to whether the government’s demands for such 
goods are sensible: whether dt should spend so much on defence, 
whether it should buy more tanks and fewer aircraft, whether it 
should provide free meals and textbooks in schools. But these 
arguments do not often take place at the level of project selection 
although cost-benefit methods have been applied to defence and 
other sectors where benefits are very difficult to determine. But if 
textbooks arc supplied free as a matter of policy, then the project 
evaluator must take the cost of supply as the measure of benefit 
(bearing in mind that it may be possible to supply the government’s 
demand either from imports or from domestic production). To put 
the same point in another way, the benefit may have to be taken for 
granted at the project level, and the problem becomes one of 
assessing what is the s,^* ially cheapest way of meeting the govern- 
ment’s demands.' 

2.3 Government Action to Bring About a Coincidence of 
Private and Social Profit 

The conditions which must be fulfilled if profits arc to be a perfect 
measure of net social benefit have now been described (very briefly — 

* Where the project evaluation is no»^ called upon to assess the benefit of the 
output, cost-benefit analysis becomes wi». ’•« sometimes called ‘tost-effecliveness’ 
analysis. But where the project under consideration produces traded goods we 
still value the output as a benefit in the normal way, even although the quantity 
required may be fixed solely by the government (as might be the case, e.g. with 
armaments). This is because the government has the alternative of importing the 
goods. Only if there is no such alternative, or it is ruled out as a matter of policy, 
does the analysis reduce to one of cost-cffcctivcness — that is, one assesses the 
socially cheapest way of supplying from domestic resources a given governmental 
demand. 
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one could stock a library with works on this subject). Of course, the 
real world does not correspond to these conditions. Nor could it 
ever be forced into this non-Procrustean bed, or heavenly strait- 
jacket. 

2.31 The Regulatory Framework 

In the great majority of countries by far the greater part of economic 
activity (even where public) is guided by the price mechanism 
activated, on the production side, by the profit motive. At the same 
time, government intervention, partly designed to improve the 
aggregate social benefit of the system, is quite widespread. 

Firstly, and most important, governments usually take responsi- 
bility for seeing that large scale unemployment does not result from 
a deficiency of demand. Secondly, where competition plainly 
either does not, or cannot, work even approximately in line with the 
economic assumptions which ensure its social advantages, then 
certain controls are often introduced — e.g. price or profit controls 
over monopolistic production, regulations affecting wage-bargaining 
and employment conditions, etc. Thirdly, progressive taxation is 
used to help achieve a more equal income distribution than laissez 
faire might produce. Fourthly, governments often underwrite 
certain risks which private persons find it hard to estimate, or over- 
estimate, or cannot easily insure against — for example, the insurance 
of export credits. Lastly, there is always a tremendous amount of 
legislation designed to see that people’s private activities do not 
impinge unfavourably on others (external diseconomies)- -legislation 
on the siting of industrial activity, on harmful efilucnts, offensive 
architecture, infectious diseases, prostitution, drunken driving, etc., 
etc. Interference with the price mechanism, rather than legislation, 
also plays a part — for example, very heavy taxation in some 
countries on smoking and drinking. The positive encouragement of 
activities with beneficial external effects is less common, but not 
unknown. For instance, there are subsidized bathrooms in Britain. 
Some may consider education to be a more serious example. 

Thus the profit motive and price mechanism operate within a 
regulatory framework — partly taking the form of legislative and 
other controls, and partly that of changing effective prices. It is thus 
important not to forget that governments never adopt the position 
that profits arising from uninhibited operation of the price 
mechanism are always a good measure of social benefit. The process 
of improving the system by piecemeal reform is an unending one. 
This is not to say that government intervention, however well 

26 



The Need for Cost-Benefit Analysis 

inlentioncd, is always beneficial. Although, on balance, controls 
over the operation of the price mechanism are probably beneficial, 
sometimes they make matters worse. 

The question to be asked therefore is whether profits, as affected by 
such government legislation and control, and by taxation, arc a good 
measure of benefit — and whether, if the conclusion is ‘not very’, 
cost-benefit analysis can do any better. It is always much easier to 
think of reasons why a system falls short of an ideal, than it is to 
devise one which is better. 

2.32 The Use of Cost -Benefit Analysis in Developed Economies 
Since few Western industrialized countries exercise any direct control 
over investments in the private sector, the question of the use of 
cost-benefit analysis in the selection of investment arises only for the 
public sector. Since the public sector tends to include activities, 
which would be unlikely to serve the public interest very well under 
a regime of competition, and since this is often part of the reason for 
their inclusion in the public sector, it might have been thought that 
attempts to measure social benefits and costs would have gone 
further than has been the case. 

Admittedly, it is not easy to draw a very clear distinction between 
‘ordinary' project analysis in the public sector, and cost-benefit 
analysis. But if either accounting prices are used, or if costs and 
benefits which do not arise from the purchases and sales of what are 
normally reckoned as inputs and outputs are quantified in money 
terms; and if the social value of the project is given a final quantita- 
tive expression, then we * juld say that cost-benefit analysis was used. 

The practical use of cost-benefit analysis began with water 
resource development in the United States in the 1930s. Despite its 
intimate theoretical connection with parts of traditional economics, 
it was originated by engineers. Its use in this connection has become 
mandatory, and it is now spreading to other fields. Cost-effectiveness 
analysis has also been extensively used in defence planning, and 
elsewhere. In the United Kingdom the use of cost-benefit analysis 
came later, and has been used mauily in the field of transport — e.g. 
studies of a new underground ..vay line in London, and of 
motorways. Mention should be made of the Roskill Commission 
which reported on the site for a third London Airport.^ The use of 
accounUng prices has also begun to be acceptable for the analysis of 
other projects. 
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France can claim the intellectual father of cost -benefit analysis: 
Jules Dupuit discussed the subject as early as 1844.' His concept of 
consumers’ surplus is used today in the analysis of, among other 
things, road investments. In this sphere, and also in water-resource 
investments, cost-benefit analysis has quite precise expression in 
France. For instance, the utility of road improvements to the 
consumers, as well as external benefits and costs, are estimated 
quantitatively. An accounting rate of discount is used (common to 
all departments), and the limitation of available funds for particular 
purposes is recognised by using a shadow price, or premium 
exchange rate, for such funds. 

In our sense, until very recently, cost benefit analysis was not 
used in the U.S.S.R. The planners were mainly interested in 
industrialization for its own sake, and were therefore concerned 
primarily with consUtency', that is the intei locking of supply and 
demand by the method of ‘commodity balances*. There was no 
decentralization hereby project decisions were based on the social 
value of a project as measured by accounting prices, l urthcrmore, 
the planners looked on foreign trade more as a means of correcting 
mistakes in planning, as a result of which physical surpluses and 
deficits of particular goods would arise, than as a systematic means 
of achieving a more efficient use ol re>our(es. In contrast, in the 
Eastern European communist countiies theie has been considerable 
project appraisal based on accounting price's. It is belies ed that the 
U.S.S.R. is now’ also beginning to move in this direction. 

Part of the reason why cost benefit anaKsis has not been carried 
further in developed countries in the \\e^t, and has met some 
criticism, is because it has l^een chiefly thought of in relation to 
economic activities where either (a\ the price mechanism can offer 
virtually no guide to benefits at all, that is, in fields w’here the 
output of the activity either cannot be, or as a matter of jK>licy is 
not in practice, sold to individuals sue h fields including education, 
health, defence, roads; or where the investment is so large that 
its costs and benefits cannot possibly be thought of as marginal, for 
which reason, as we have seen, it becomes clear that actual 
expenditure and receipts may offer a poor guide: or (c) where there 
is prima facie rcasc)n to believe that external costs and benefits are 
very large. In all thesr fields, it is rather difiicult to apply. Never- 
theless, its use is increasing lapidly. 

In fields where new investments are not extremely large relative 

* Dupuit, 1844 


28 



The Need for Cost- Benefit Analysis 

to the existing system, and where the outputs are normally sold to 
individuals on a commercial basis, cost-benefit analysis is much 
easier to apply because receipts and expenditures offer a better basis 
for estimation. At the same time, if it is felt that market prices reflect 
social cost and benefits reasonably well, the same reasons that make 
cost' benefit analysis relatively easy also make it unnecessary. 

2.4 Ihe CoNunioNs Which Make Cost-Benefit Analysis 
Desirable in Developino Countries 

In offering guidelines for the use of cost- benefit analysis in develop- 
ing countries we pay special attention to industry and agriculture, 
as well as to infrastructural projects where the output has a market 
price. Education, health, and defence are neglected. This is not 
meant to imply that useful work is not going on in these fields. 
Certainly, cost-effectiveness analysis can be applied. But it is still 
very controversial whether full cost- benefit analysis in such sectors, 
where benefits are particularly difiicull to measure, is as yet 
sulhciently soundly based to be a good guide for policy makers. 

'I hits we are coiuerned with the application of cost -benefit 
analysis precisely in fields in which it is considered unnecessary in 
developed economies. The justific ation for this can only be that it 
is felt that within such .sectors ol more advanced economies the 
price mechanism works in suc h a w«iv that profits are a reasonable 
measure of net benefit, but that this is not true of most developing 
countries. 

Why should one start with the presupposition that actual prices 
arc very much worse i flee tors of social cost and benefit than is the 
case in advanced economies? The main reasons are briefly adum- 
brated below. Each of them will receive further attention throughout 
this book. .Naturally not all of these reasons apply to all developing 
countries. 

2.41 Injlation 

Very rapid inflation is more common in developing countries, 
particularly in South America. This is no accident. The very 
urgency of the desire to devci. rapidly results in a constant 
tendency for demand to outrun supply: furthermore, lagging supply 
in the sectors which are most resistant to change, particularly 
agriculture, results in sectoral price rises which tend to transmit 
themselves across the board, and may virtually force the monetary 
authority to increase total money demand if a recession of activity 
is to be avoided. 

P.A.P. — 2^ ' 2g 
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If inflation proceeded uniformly so that relative prices were 
unaffected, it would not be a reason for prices to be a poor measure 
of real costs and benefits. But this, for institutional and political 
reasons, is seldom the case. For example, governments in such 
circumstances will often use price controls in selected fields where 
they can in practice be operated. 7'his makes activity in these fields 
relatively or absolutely unprofitable, without regard to the net 
benefit of such activities. 

A particular case of such control concerns the price of foreign 
exchange, which brings us to the next reason. 

2.42 Currency Overvaluation 

In almost all countries, the government ‘manages’ the price of 
foreign exchange. \Vith inflation, if the exchange rate is unaltered, 
domestic prices get out of line with world prices. I'his implies that 
on average, the rupee^ prices of imports and exports are too low 
relative to those of goods which are not traded. So long as the 
currency is not devalued to rectify the situation, the demand for 
foreign exchange for imports and other purposes will exceed the 
supply, and the government will be forced to restrict imports, often 
in ways which open up gaps between the market prices of goods 
and the real cost of procuring them. But some governments faced 
with a price inflation do not resort to import ( ontrols in order to 
maintain the domestic currency overvaluation, but devalue more 
or less frequently. If inflation is rapid and the government devalues 
periodically but not very frequently, then it is inevitable that the 
currency will be alternately undervalued and overvalued. If the 
inflation is slow, the government usually tries to avoid devaluation, 
and long periods of overvaluation are likely. 

2.43 Wage Rates, and Underemployment 

It has been seen that the theory of competition requires that the 
marginal product of labour (the extra output resulting from the 
employment of a small extra amount of labour) be equal to the 
wage paid. 

Because of monopoly power, and immobility, there arc un- 
doubtedly serious imperfections in the labour markets of many 


* Throuj^hout this lKK)k wr usr ‘rupees’ lo stand for the domestic currency unit, 
and ‘dollars’ to stand for a unit of foreii'ii exchange. This is stilcly because it is 
awkward not lo have a short familiar expression for these units: forced to choose, 
we selcf ted rupcfa and dollars as being the units of the largest non-communist 
developing and dcvelopicd countries respectively. 
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industrialized countries. But these imperfections are not usually 
thought to cause major intersectoral distortions of the pattern of 
production (regional distortions may be an exception, and here 
wage subsidies have been used). On the other hand, it is often 
argued that this is the case in many developing countries. 

In ‘modern* sectors of the economy — including modern industry 
and commerce, government, and plantations — it is common to find 
that unskilled workers earn three or four times as much as casual 
rural labour, a difference far greater than can be accounted for by 
the difference in the cost of living; and therefore that the cost of 
employing people in these sectors is apparently much greater than 
the loss of rural production, assuming that such rural earnings are 
a fair measure of labour’s marginal contribution to production. It 
has been argued that the earnings of casual labour overstate the 
marginal product of labour. This is because, in most developing 
countries, the greater part of rural labour is family labour. Since a 
dependent member of the family cannot be sacked, he may ‘earn’ 
(i.e. consume) as much as a hired man but yet have a lower marginal 
product. As against this, in some places it is probable that the 
marginal product of a hired man is greater than his earnings 
because tlie employing farmers exercise some monopsonistic power. 

That men by working are unable to contribute as much to 
production as they consume is what is meant by underemployment. 
The extended family system permits underemployment in the towns 
as well as the countryside. If relief were given institutionally, via 
unemployment benefits, the very low productivity urban activities 
— petty trading, car-w. ching, etc., — would largely disappear and 
more people would become openly and wholly unemployed, a 
circumstance which would, of course, imply that wages did not 
reflect the social cost of employment. 

The real cost of employing a man in the modem sector is still a 
subject of controversy, mainly because insufficient is known about 
the effects on the traditional sectors including agriculture, and 
because these effects will vary widely from country to country, and 
perhaps from region to region, or even town to town. However, 
there is rather wide agreement th.^. modern sector wages almost 
everywhere overstate, perhaps greatly overstate, the social cost of 
employment. 

2*44 Imperfect Capital Markets 

Where risks are equal, interest rates on loans should be equal, if 
profits are to measure net social benefits. Interest rates have such 
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an enormous range in many developing countries, that it is im- 
plausible to suggest that this is just a measure of differential risks. 
Other factors operate, such as government intervention, ignorance, 
and monopoly elements in the supply of capital, to widen the range 
from low to almost astronomical rates. 

a.45 Large Projects 

It is more common in developing countries — especially in small 
countries with, as yet, little development — that a project will be so 
large as to have important repercussions on profits elsewhere in the 
economy. In these circumstances, as we have seen, the profitability 
of the project itself cannot be regarded as a good measure of net 
social benefit. 

2.46 Inelasticity of Demand for Exports 

In a number of developing countries, a large part of export receipts 
is accounted for by one, two, or three export commodities. Where 
a country also accounts for a considerable part of total world 
production, then it can influence, within limits, the price it obtains 
by restricting sales — which is, of course, an abrogation of the 
conditions of perfect competition. The free market price cannot then 
correctly measure the benefit, because, like any monopolist, the 
country would gain if it exported less at a higher price. 

This, in turn, implies that th.e country would gain by devoting 
rather less resources to producing these primary commodities, and 
rather more to others, or to industrialization. This situation can be 
best rectified by suitable export taxes on the commodities, together 
with other policies (including use of the revenue thus raised) which 
encourage the transfer of resources. Some countries recognize this 
situation and do in fact use export taxes. But the situation has also 
been used as an argument for encouraging industry by protection — 
which brings us to our next section. 

2.47 Protection — Import Quotas^ Tariffs^ Export Disincentives 

The protection of domestic industry may be a deliberate interference 
with the price mechanism designed to make it operate in a manner 
more conducive to society’s benefit than would a laissez-faire 
commercial policy. A well-designed interference, in the shape of 
special encouragement of industrialization, may well make industrial 
profits a better guide to social advantage than they otherwise would 
be, cither for the reasons given in 2.46 above, or for other reasons 
(protection is further discussed in Chapter V). 
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The main way in which industry is specially encouraged is by 
tariffs and import quotas. Thereby, the domestic price of the output 
is kept above the import price. But the outputs of one industry are 
often the inputs of another. Consequently, when an industry con- 
templates exporting, it finds that the very system which protects it 
in its home market puts it at a positive disadvantage in export 
markets; whereas reason suggests that if industrial production is 
worth special encouragement, then it is worth special encourage- 
ment, and not actual discouragement, in producing for export. 
Thus tariff protection, like currency overvaluation, implies that ihe 
rupee price obtainable for an export underestimates the social value 
of that export. Some developing countries have taken measures to 
offset this effect, but such measures are often insufficient, and not 
very scientifically devised in such a way as to make the rupee price 
measure the benefit to the country. 

Apart from the fact that protection discourages exports of both 
industrial and agricultural products, it is also the case that different 
industries receive enormously different degrees of protection, usually 
for no apparently rational economic reason.^ This situation has 
arisen partly because countries have selected industries or plants (or 
have agreed to protect private initiatives) without the kind of 
economic appraisal being advocated here. Protection has followed 
the establishment of industries, rather than itself being used as a 
screening device. 

Another reason why the relative gap between domestic and 
world prices is highly divergent as between industries is the extensive 
use of import quotas. A country runs into balance of payments 
problems. 'Fhc situation is brought under control by restricting 
imports and, naturally, the least essential goods are most restricted. 
'Fhe result may be a growth of domestic industry, behind protective 
quotas, whicli bears little relation to the long-run comparative 
advantage of the country. If a wrong industry gets established it 
handicaps any other industry which uses its output. For instance, 
steel-using industries will be handicapped by a high-cost local steel 
plant, unless the latter is subsidized lo that it can supply at prices no 
higher than the import price. It is our belief that bad management 
of foreign trade or foreign exchange is one of the principal reasons 
why internal prices get highly distorted, and hence lead to industrial 
investments which arc of little or no benefit to the country concerned. 

We have now outlined seven important and fairly non-contro- 
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versial reasons why the price mechanism and the profit motive may 
not work as closely for the social advantage as in developed countries. 
Other more general reasons could be adduced, such as ignorance of 
opportunities and techniques, inertia, short-sightedness, lack of a 
market economy, and greater fragmentation of markets leading to 
local monopoly pow'er; but these have relatively little direct bearing 
on project evaluation especially in the public sector. We turn now 
to a further three reasons, w'hich may be more controversial. 

2.48 Deficiency of Savings, and Government Income 

Two projects may have the same net profit, but a difl'erent effect on 

the relative amount of extra consumption, sa\ings, and taxation. 

As wc saw in 2.25, economic theory often treats savings and 
investment as of equal value. This is really a facet of the principle of 
consumers* sovereignty. It is assumed that it can make no difference 
to benefit whether some extra income is consumed, or saved and 
hence made available for investment. 'I’liis is reasonable for an 
individual who freely chooses whether to spend or not. For him, an 
extra dollar of savings is worth the same as an extra dollar of 
consumption. But is it true for society? 

To cut a long story short, if the government believes that rather 
more savings and rather less current consumption w(>uld be good for 
society, there may be a conflict. The point is that savings t an be 
transformed into investment, and inv(‘^tmenl tan produce extra 
future consumption for a sacrifice of present t onsumjUion : and the 
government may put a relatively higher value on the consumption 
of people in the future tlian do private persons. Furthermore, 
private persons may be inhibited from '^aving by income and other 
taxes which have the effect of double-taxing savings. We have 
already referred to these problems in 2.2") above, where it was 
argued that the rate at which society ought to discount the future 
may differ from the rate at which a firm ( an borrow. 'Fhus, if the 
government choosf's a discount rate for prt^jec ls which is lower than 
the market rate of interest,* this is in effect to say that it considers 
future consumption to be more valuable than is indicated by the 
aggregate choices of private individuals. If the public saved more, 
interest rates would be lower, and the government ple.ased. In 
other words, the government considers present savings to be more 
valuable than present consumption. 

* * rhe market rate of interest’ may be quite a wide band in developing roiintrics, 
^cn if wc restrict the meaning of ‘tbc market* to that for medium and large stale 
industrial borrowing. See 2.44. 


34 



The Need for Cost-Benefit Analysis 

Governments can reduce aggregate private consumption, and 
thus increase savings, by taxation On the other hand, taxation has 
administrative and political costs. So perhaps it is money in the 
hands of the government which should be considered to be more 
valuable than private consumption : this view is strengthened by the 
fact that a rational government should see to it that the value of its 
expenditure at the margin is equal in all lines, whether it be defence, 
agricultural extension, education, or investing in industry. Many 
people will be rather unwilling to accept that money in the hands of 
the government is more useful than many kinds of private expendi- 
ture, especially when governments are seen to waste money and 
promote silly investments. But the project evaluator may in any case 
have to take a government view. This is a diflicult and controversial 
matter, which will be taken up again. 

Finally, it should be noted tl.at although discussion of this problem 
has arisen mainly in the context of developing countries, it seems to 
us that it arises also in the case of ri< h countries. 

2.49 The Distribution of Wealth 

The preceding section was largely concerned with the distribution 
of benefits, as between the present and future. But there is aKo a 
problem of the distribution of benefits today— the problem of 
inequality, to which we have already referred. There is a dilemma 
here, for inequality tends to promote savings, and help future 
generations. This is especially true of coiporations: company 
profits belong mainly to the rich, but are one of the main sources of 
saving. The dilemma n be made less acute insofar as public 
savings can, by increased taxation, take the place of the savings of 
the rich; but there is a limit to this, and some element of dilemma 
remains. 

The extent to wliich piojcct selection should concern itself with 
different kinds of inequality will come up again. There is the 
additional important ejeestion of how far a practicable criterion for 
project selection can take proper .iccount of inequalities. Both of 
these matters are discussed below, especially in 4.J and Chapter XIII. 

2.410 External Effects 

Some economists believe that external economies are of special 
importance in developing countries: that some industries have 
important beneficial effects on others in ways which cannot be, or 
anyway are not, reflected in the price obtainable for the output of 
the industry, or in the price it pays for its inputs. There has been 
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much speculation and debate on this subject. But there is very little 
positive evidence. Certainly there has been much naive wishful 
tlimking — for instance, that the provision of electricity, steel, or 
transport, would somehow create its own demand. 

In 1 . 1 , it was already shown that many of the more obvious 
external effects can be allowed for by a suitable definition of the 
project to be considered. But others will remain. The subject is dis- 
cussed at length in Chapter XVI. 

2.5 Social Ohjictivf^ and thf Notion of Acc.ouNiTNt; Prices 

A rather strong case has now been presented for saying that a 
project’s anticipated receipts and expenditures cannot be lelied 
upon to measure social benefits and costs in most developing 
countries. It is believed that this is iru(‘ also of more developed 
economies, but to a lesser extent. There is therefore a strong prima 
Jane case for the use of cost-benefit analysis. 

We have seen that the basic idea of such an analysis is to use 
hypothetical rather than predicted actual prices when evaluating a 
project. The rate of discount may also not correspond to any actual 
interest rate, 'fhese ‘shadow’ prices, as they are often called, arc 
chosen so as to rellec t better the real costs of inputs to socielv, and 
the real l)enelits of the outputs, than do actual prices. 

I he name ‘shadow price’ is perhaps unforlimate. It suggests to 
many, esen to some economiNis, that an anaKsis based on them is 
remote from reality, and therefore academic and higlibrow, and so 
is to be ch^f rusted. Of cour^e, shadow prices ruay be unreal in that 
thev are not the current prices of goods in a market. But then no 
price in a project analysis can e\er be an actual price- -for every 
pri<e a^Mirned in such an analvsis n<*c essarily lies in the future. The 
vshcjle point c)f a shadow prii e is indeed that it shall correspond 
more c lr)vely to the ^ealiti<*^ of economic s( arc ity and the strength 
of e( onoinic needs tlian will guesses as to wliat future prices will 
actualK fje. 1 rom now on we sh.ill use the term *a( c oiinting prices’. 

It is woith ernpliasis that if any input or output is valued at a 
different price from that ac tually expected tc3 be paid or received b) 
the project, tlieri, in our terminology, a social accounting price is 
being used. In this sense, most project appraisals have made use of 
accounting prices. For instance, it is widely accepted in project 
analysis that indirec t taxes on inputs should not be counted as costs. 
Or again, for some* years now, direct imports and exports of projects 
have often been valued at c.i.f. or f.o.b. prices (border prices, as we 
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shall term them) by, among others, consultants working for the 
IBRD. Some evaluators may think that they are not using shadow 
prices when they make such adjustments. That is a matter of 
terminology. What we want to make clear is that, in our terminology, 
they are using accounting prices. 

While accounting prices have been in use for some time, they have 
seldom been used in a comprehensive and systematic way, but 
rather haphazardly. This is dangerous. Once some important 
prices become badly distorted — c.g. the price of labour or foreign 
exchange — the repercussions are widespread. Every price is then 
liable to need adjustment. What we are primarily concerned with in 
this book is to show how a whole set of accounting prices can be 
syslcinatically and loejically estimated and applied, yielding a 
practical method of analysis which can be expected to measure net 
social benefit better than ordinary profitability analysis. Being 
practical precludes pc^fextionism. We make no claim that account- 
ing prices can be exact reflections of social costs and benefits — 
merely mucli better renections than actual prices for many projects 
in many countiies. Nor, of course, is it claimed that the use of 
accounting prices is a very satisfactory method of dealing with 
distortions. Many of the distortions can be fully dealt with only by 
removing them— that is, by adopting policies which lead to proper 
correspondence of prices, and costs and benefits. There may be yet 
others which, because of the diflic ulty of measuring them in a 
reasonably objective wav, cannot be satisfactorily allowed for in a 
usable .ind politic ally acceptable criterion. These have to be left 
to the judgment of tlie p clitic ian and his advisers. 
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CHAPTER THREE 


Scarce Resources 


It has been assumed so far that the reader has an intuitive idea of the 
meaning of social cost and benefit. For a more precise idea it is 
necessary to understand the general nature of what has been termed 
‘the economic problem’, that is the maximization subject to certain 
constraints of some combination of social objectives: the way in 
which these objectives are combined is expressed by what is known 
as ‘the objective function*. In Chapter IV we discuss the objective 
function, and in this chapter the constraints. 

3*1 Political Economy or the Economizing of Scarce 
Resources 

Any maximization problem involves a limitation, or constraint. If 
there were no limitation to the resources available, there would be 
no problem. In economics, the limitations arc generally known as 
‘scarce resources*. The problem we arc concerned with is how to use 
and combine these ‘scarce resources* so as to maximize the objective 
function. In this chapter we shall simply assume that the objective 
is to maximize the ‘social value of consumption*, somehow defined. 
By ‘resource* we mean anything ‘scarce’ which is not a consumption 
good.' Anything is ‘scarce’ if more of it would permit an increase 
in the value of consumption. In this general sense, all goods (other 
than consumption goods themselves) are scarce resources. So also arc 
people. 

Scarce resources, taken as a whole, are used not only to make 
consumption goods now or in the near future, but also to maintain, 
reproduce, improve, and multiply themselves, so that as many or 
more consumption goods can be made later on. This is the process 
of investment It is important to note that investment consists not 
only of improving and adding to buildings, machinery, and 
the stock of goods; but also of improving the people and the 

Scarce resources are usually bought and sold at a price. If they 

* Contumpiion goods are, of course, scarce relative to the satisfaction of the 
individual. But wc arc not here concerned with the eronuniics of individual choice. 
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were given away free (c.g. by the government) then the amount 
demanded would necessarily exceed the supply. In such ciroun- 
stances, it is generally difficult to ensure that they go to those who 
can make best use of them (we refer below to methods of distributing 
goods other than by free market sales, such as rationing). Thus 
economists view the price mechanism as a way of ‘allocating’ scarce 
resources. If certain conditions hold, then the price mechanism can 
be shown to be the best way — that is, the goods go to those who will 
use them to maximum social advantage. It should be no surprise 
that these conditions are the same as those required to bring about 
a coincidence of private and society profitability, which were 
discussed in 2.2. 

There arc two essential features of a price mechanism if it is to 
work properly in society’s interest. The first is that the prices of the 
final outputs of consumption goods should reflect the contribution 
of each to the social value of consumption. This is, by and large, a 
matter of consumers’ sovereignty (as modified by the system of 
indirect taxes and subsidies) and of the distribution of consumption 
between individuals, and through time, as discussed in Sections 2.27, 
4.1, and 4.2. 

The second feature is that the prices of resources should reflect 
their scarcity. In the case of resources whose supply cannot be 
increased, e.g. unimproved land, this means only that the price 
should be high enough to equate the amount demanded with the 
fixed supply. But the supply of man-made resources, that is, of most 
resources, can be increased. In this case, what meaning do we 
attach to the statemeii that the price should reflect the scarcity? 
The statement that the price should equate the amounts demanded 
and supplied remains true: but it is inadequate since the amount to 
be supplied is a matter of choice. There is an additional requirement, 
which is that the amount supplied should be such that the social cost 
of supplying a little more (in economists’ jargon this is the ‘marginal 
social cost’) is also equal to the price. If this condition is met, we 
have a situation in which it is both true that supply and demand are 
equal, and also true that the price equals the marginal social cost. 
This then is what we mean by saym^ chat the price should reflect the 
the scarcity of the resources. 

We still have to ask under what circumstances the price 
mechanism will operate so that the prices of reproducible resources 
will reflect their scarcity. Once again the conditions are the same as 
those required to bring about a coincidence of private and social 
profitability, since private entrepreneurs will, under such conditions. 
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always expand output until tlic marginal cost (the extra cost of 
supplying a little more) equals the price. With a coincidence of 
private and social profitability, this also means that they will adjust 
the amount they supply until the marginal social cost equals the 
price. 

We have stressed that prices should equate supply and demand. 
Otherwise, if there is excess demand, supplies have to be ‘rationed’ 
by queuing, bribery, official allocation, or even looting. There is then 
little reason to believ e that the resource will make the same marginal 
contribution to the value of consumption when used for different 
purposes. On the other hand, if each producer can obtain a resource 
only at the same price as ever^'onc else, a price which he cannot 
influence, there is then a presumption that each producer’s use of 
the resource will result in the same value of output (and hence the 
same benefit), because each will tend to use the resource in such 
quantities that the cost of an extra amount to him is just equal to the 
value of the resulting extra product. 

Rationing and government allocation of resources has often been 
justifiably resorted to. But, in general, this is because it is believed 
that, in some circumstances, the free market price of a good docs 
not reflect the contribution of that good to the real value of consump- 
tion. For instance, if there is a crop failure, the rationing of cereals at 
a controlled price may be eminently justifiable. This is basically 
because the exceptionally high market price, which would otherwise 
result, would cause a shift in the distribution of real income (to the 
extent ofstarv'ing the poor), and therefore rcliame on market prices 
as a measure of social benefit breaks down. In sue h a case, it is also 
true that the market price would not reflect the long-run cost of 
supply. Therefore, in exceptional circumstances, a controlled price 
may well be a better measure of both scarcity and benefit than an 
ephemeral market price. This can be true of productive resources 
as well as final consumption goods; but it is usually for temporary 
reasons. 

The above is an example where a free competitive price cannot 
for short-run reasons be taken as a reflection of real long-run 
scarcity or benefit. There are many other longer-run reasons why 
the prices of scarce resources often do not reflect their real costs to 
society, measured in terms cither of their contribution to the objective 
function, or in terms of the cost of increasing their own availability. 
These many reasons why costs of production, paid out for the use of 
scarce resources, do not always reflect cost to society, especially in 
developing countries, have been outlined in Chapter II. 
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3*2 Land, Labour, and Capital 

Economists have in the past traditionally divided scarce resources 
into land, labour, and capital. The original idea behind this was that 
capital consisted of things accumulated as a result of past savings 
and their investment; while land, which includes mineral resources, 
was a gift of God; and labour, although it may indeed accumulate, 
was not accumulated as a matter of economic decision. This 
categorization of resources fails insofar as much investment goes tiot 
into accumulating capital goods, but into educating human beings 
and improving the land. Even so, the distinction can still be useful. 
But it has to be icmembered that land and labour must (if the three 
categories are to be thought of as exclusive) be considered as 
unimproved or ‘raw’ land, and uneducated or ‘raw’ labour: while 
capital, in the above sense, includes not only those things which are 
usually thought of as capital goods (factories, railroads, machines, 
etc.) but also stoc ks of ‘intermediate’ goods (steel, oil, fertilizers, etc.), 
as well as that part of the value of land and human beings attribu- 
table to improvements and education. 

Land, labour, and capital (in the senses defined above) are 
certainly all scarce in developed countries. But, as has been suggested 
in 2.4, the emphasis is rather different in many developing countries. 

Unskilled labour has been thought not to be scarce at all in some 
developing countries, this implies that there is no alternative 
product lost, and no human cost involved, such as harder work, 
w'hen labour is recruited for industiy. This is an extreme view: but 
it is true in most deveMping countries that wages in the modem 
sectors are higher than is required to attract labour. Modem sector 
wages thus suggest that labour is scarcer than it really is, and so 
tend to exaggerate the real cost of using labour. For this reason it 
may be desirable to use an accounting, or ‘shadow’, price for labour. 

In a few very underpopulated countries, land may be almost a 
free resource, from a social point of view. But, in some of these 
countries, the land tenure system, combined with the value placed 
by some individuals on mere ownership, may combine to give it an 
unreal value. 

In all developing countries, capital is felt to be particularly 
scarce. But what exactly docs this mean? Usually, it just means that 
developing countries have much less capital per head than developed 
countries. In this sense, it is a reflection of the poverty of these 
countries, and of their desire for development. More raw land is 
usually impossible to obtain, and in only a minority of countries 
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might an increased population help to raise income per head: 
therefore more capital is the answer. To say that capital is particu- 
larly scarce may also be a plea for more domestic savings, or for 
more aid. Scarcity of capital in the above senses must be carefully 
distinguished firom a scarcity of capital goods, in the sense that their 
price is too low, so that there is excess demand for them. This is 
quite a common phenomenon in developing countries, but it is by 
no means universal: moreover, it could arise in countries with the 
highest levek of capital per head. 

One kind of capital shortage that is often singled out is the lack 
of skilled and educated human beings. This kind of capital may 
indeed be scarcer, in the least developed countries, than capital 
goods — in the sense that more capital goods cannot be effectively 
used if there are not enough people who know how to use them. 
But it is, as with capital goods, difficult to generalize about whether 
skilled human beings tend to be in excess demand — this will be the 
case only if they are paid less than their worth to employers. In 
some developing countries, the earnings of people with certain 
categories of skills which are in demand in the world at large seem 
to reflect fully their earning power on world markets: in other 
countries they may receive less than their contribution to the 
economy, as well as less than their earning power on world markets. 
This is a problem for some developing countries. If such people are 
allowed to earn their full world value, they earn an extremely high 
relative income for a poor country: if, for the sake of equality, they 
are not so allowed, then the *brain drain’ may be damaging. We 
shall see later that it is difficult to know how to value skilled labour 
in a social cost-benefit analysis. Only in a few developing countries 
is it so easy for unskilled lalx>ur to emigrate that thb possibility has 
any effect on its price or its social value. 

With the possible exception of unskilled labour, it is thus difficult 
to generalize about the manner in which prices reflect the ‘scarcity’ 
of all those people and things subsumed under such concepts as 
land, labour, and capital. Capital, in detail, consists of everything 
there is which is useful. It is the prices of individual goods and 
services that have to be scrutinized, lliese can, as seen in Chapter II, 
go wrong for a multitude of reasons. It is true that raw labour enters 
into everything, and therefore that no price will be right if that of 
labour is wrong. But this is only one of many reason why prices may 
fail to reflect scarcity for individual goods and services. So fv as 
modem industry at least is concerned, it is not, moreover, one of the 
most important reasons. 
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3.3 Foreign Exchange 

We have, thus far, dealt with the scarcity of the real resources of the 
country in question — land, trained people, and things. But it is often 
said that two of the basic shortages facing developing countries are 
foreign exchange and savings. We shall deal with foreign exchange 
first, then savings, and then the two together. 

If we take a snapshot picture of an economy at a given point of 
time, a reserve or stock of foreign exchange (including unspent 
loans) is an asset just as are the stocks of capital and intermediate 
goods which exist. Foreign exchange is, in this sense, a scarce 
resource like any other, because it can be very quickly transformed 
in real goods and services. 

But this is not what is ordinarily meant by saying that there is a 
shortage of foreign exchange. What is meant is that the demand for 
it exceeds the supply: the demand for foreign goods and services is 
greater than the supply of foreign currency needed to pay for them; 
greater, that is, than the earnings from exports of goods and services 
plus any net foreign loans or gifts available. Such excess demand 
arises when, on balance, the rupee prices of foreign goods, and 
domestic goods which are or could be exported, are too low. It 
follows that foreign goods, and exportables, are on the average 
worth more to the economy than their rupee prices suggest: in other 
words they are undervalued relative to domestic resources. This is 
also often what is meant by saying that the exchange rate is overvalued. 

But so far we have not said exactly what we mean by ‘domestic 
resources*. It does not mean simply all goods and services purchased 
from domestic suppliers. Thus the purchase of an electric motor 
made at home may result in someone else importing an electric 
motor instead of buying it from a local source (if, for instance, the 
supply of domestically made electric motors cannot be quickly 
increased), or it may result in more imports of copper to make more 
motors. 

The basic domestic resources are domestic labour and land, which 
cannot normally be traded. If their prices are inflexible then they 
can be too liigh relative to traded goods, whether these are actually 
imported or domestically supplied (lu^ possibility of importing will, 
at least in the absence of rigid quotas, keep down the price of 
domestic goods which arc in competition with imports). But land 
and labour arc also, of course, inputs for other non-traded goods, 
like electricity, whose prices will also tend, therefore, to be relatively 
high. 
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It follows that, if the relative prices of foreign and domestic 
resources do not measure their relative scarcities, then a true 
evaluation of the social costs and benefits of a project can be made 
only by finding a way of separating out the direct and indirect use of, 
or savings of, foreign resources. Having made the separation, one 
has two sets of costs and benefits, one expressed in dollars (and this 
set includes much more than the direct expenditures or receipts of 
foreign exchange), and one in rupees (this set includes mainly 
domestic labour). The two sets must then be made comparable. 
This can be done by revaluing the final dollar total in terms of 
rupees (this is using a kind of ‘accounting exchange rate’), or vice 
versa (by using a kind of ‘accounting wage’). 

3.4 Savings 

Saving is not, of course, a real resource like human beings, land, and 
goods. ‘Saving’ means ‘not consuming’. Provided the value of 
output is not thereby reduced, not-consuming implies that goods 
and services become available to help increase future production 
which is ‘investment*. It is thus not a means of production, but 
rather a means of accumulation and development. More saving 
now, which involves less consumption now, permits more invest- 
ment; and hence more consumption later. 

We have already discussed the meaning of a lon^-run scarcity of 
savings— the situation in which the government belie\es that society 
would benefit if there were more saving and hence more investment. 
It was said fin 2.48) that this was cc|ui valent to maintaining that 
the public over-discounted the future, and that the market rate of 
interest was higher than the rate at which the future should be 
discounted. If the public were keener to save, there would be more 
saving and investment, and a lower rate of interest. 

It is important to realize that this docs not imply that the govern- 
ment should try to reduce rates of interest, 'rhis is appropriate 
action only if investors arc not willing to invest as much as savers 
arc willing to save. In the majority of developing countries, it seems 
that the government is willing and able to promote, whether by 
direct ownership or otherwise, sufficient investment to take up all 
the savings which people are willing to make. The problem of 
insufficient investment may arise, but wc believe that it is more 
common for countries to be faced with the reverse problem — in 
which case a rise in market rates of interest is more likely to be the 
appropriate action. However, wc cannot go into such questions of 
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monetary policy, for any full discussion would take us far afield, and 
it is not essential for our purposes. 

So long as a country can run a balance of payments deficit, as a 
result of a flow of aid or private capital, it can continue to operate 
with a level of domestic investment which exceeds the level of 
domestic savings. It is then drawing on foreign savings to the extent 
of the deficit. But if the government seeks to carry out, or get carried 
out, more investment than the total of domestic savings plus the 
balance of payments deficit, this implies that total demand (for 
investment, exports, and consumption) will be greater than the 
total supply that ran become available from imports, and from 
domestic productive capacity which is, by definition, fixed in the 
short run. In this situation, inflationary price rises will occur, which 
will result, at least temporarily, in either less investment or more 
savings than was planned. This is the situation of a short-run 
scarcity of savings. 


3.5 Foreign Exchan(;e and Savings 

We saw above that foreign savings are a good substitute for domestic 
savings -except insofar, of cour'^e, as the deficit is covered by loans 
which constitute an external liability. 

It is an interesting and important cjuestion how far the reverse is 
true. Are domestic savings a good substitute for a balance of 
payments deficit ? An often asked and closely related question is, 
‘Is aid meant to supplement inadecpiatc domestic savings, or to 
supplement inadecpiate c'^rnings of foreign exchange?* To put it in 
yet another way, ‘CUn a developing country sustain, in the long run, 
any desired level of investment without a balance of payments 
deficit, provided it saves enough?’ If a country can, by saving more, 
always cure a balance of payments deficit without causing domestic 
resources to be underemployed, then foreign exchange has no claim 
to be a separate and independent limitation or constraint. This is an 
important question, not only for aid-donors, but also in project 
analysis. We must therefore explore it further. 

An increase in savings is synonyino is with reduced consumption. 
I'he extent to which reduced consumption will affect the balance of 
payments and domestic output respectively will vary greatly from 
country to country, and also vary with the extent of excess demand. 
But it is clear that, if the steps taken serve only to reduce con- 
sumption, then part of the reduction will depress domestic output, 
even although imports will be reduced and exports may be increased. 


45 



Project Appraisal and Planning 

But wc are not concerned with the short run in project analysis. In 
the longer run, wc must allow for other policy changes which will 
help to make the increase in savings cure the balance of payments 
deficit without aflecting domestic production. The most notable is a 
change in the c.xchangc rate, or substitutes such as higher tariffs, 
export subsidies, etc., which will make domestic goods cheaper 
relative to foreign goods, and so turn demand in their favour. Now, 
given this, there can be no doubt that industrialized countries could, 
w'ithin a year or two, substantially raise their investment rates (or 
sustain the same rate with a reduced inflow of capital) without 
balance of payments deficits or underemployment of resources, 
provided savings increased to the same extent. There is rather more 
doubt in the case of some developing countries. What are the 
reasons for this? 

Investment can be increased, without affecting the level of 
aggregate domestic production, in the following ways: 

(i) by switching domestic resources from making consumption 
goods to making investment goods; 

( ii) by reducing imports of consumption goods, using the savings 
of foreign exchange to buy more investment goods; 

iii) by increasing exports of consumption goods, and of inter- 
mediate goods or materials which arc released by lower 
consumption at home, using the proceeds to import more 
investment goods. 

Xow i; may be difficult for a developing country, except in the 
rather long run, because it may lack the engineering and inter- 
mediate goods industries, such as cement and steel, which contribute 
largely to making investment goods. 7’hc second route (ii) is relatively 
easy, where there are large imports of final consumption goods: but 
some developing countries now import very little in this category. 
Finally, some developing countries’ exports consist largely of food 
and materials which are not in very elastic world demand. 

If a country is badly placed in all these respects, then investment 
can be significantly increased (without more foreign aid) only if the 
investment programme is itself made more labour intensive, and 
less intensive in the goods which can be obtained only from abroad. 
It is possible, though not always true, that this would make the 
investments less productive — and perhaps so much less productive 
that the desired increase in investment would be worthwhile only 
if the situation could be cased by more aid. 
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What does the above argument amount to ? If a country is not in a 
position to make many capital goods itself, and if it cannot export 
more without considerably reducing its export prices, then as the 
level of domestic savings rises it becomes ever less worthwhile to try 
to increase savings and investment further. In these circumstances, 
foreign aid may be more valuable than a nominally equivalent 
increase in domestic savings. This is what is meant by saying that 
foreign exchange is ‘more of a bottle-neck’ than domestic savings. 
But it should also be added that a country which has got into the 
situation described has not pursued ideal policies in the past (given 
that the desire to raise investment was foreseen). Such a country 
should either have diversified its exports to a greater extent, or 
should have done less import substitution in consumption goods, 
and more in capital goods. 

Our project selection criterion will, of course, make proper 
allowance for such difficulties in earning foreign exchange, and for a 
developing country’s relative inability to switch productioi; from 
making consumption goods to making investment goods. In the 
short run, and given the level of foreign aid, one must not attempt to 
raise savings and investment to unrealistic levels. In the longer run, 
by allowing for the difficulty of increasing export earnings from 
traditional products (which is done by appropriately low accounting 
prices for such products), the right degree of preference can be given 
to projects which substitute for imports and diversify exports. The 
more inelastic the export demand for traditional products, and the 
greater the difficulty of promoting new exports, and the fewer the 
consumption goods imported, the more likely is it to be socially 
advantageous for a country to begin to produce its own capital 
goods. 
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Policy Objectives 


In this chapter we shall look more closely into the objectives of 
economic policy, and the manner in which policy can help to ensure 
that the available resources are best used and adapted to satisfying 
those objectives. Project selection is, of course, only one of many 
policy weapons. Criteria for project selection can be properly defined 
only when one has placed project selection within a broader 
framework of economic policy and planning. 


4.1 Future and Present Consumption 

Provisionally we assume that the ultimate object and intention of 
the government’s economic activities is to provide a high standard 
of living (we return later on in 4.3 to the question whether other 
ends exist and are admissible). But we have already seen that 
consumption occurs through time. Consumption now and next year 
are competitive with each other. We therefore have not one but 
two objectives — indeed not two, but an indefinitely large number, 
since even a finite span of time can be split into as many periods as 
one chooses. 

Now a useful way of reconciling many conflicting objectives is to 
attach a number or ‘weight’ to each, which is intended to measure 
the marginal importance to be attached to that particular one. By 
marginal importance we mean the importance to be attached to 
satisfying a particular objective a little more fully. By this method 
one weighs one objective against another in a systematic quantified 
manner. 

Suppose we write Coj C\y , , , Cn for the anticipated values (at 
constant prices) of total consumption from year o to year n. Dividing 
by the anticipated population, we arrive at anticipated consumption 


,C, c. 


Cn 


per head 


By policy changes the government can raise 


one of more of the Cs, but only at the cost of reducing one or more 

of the others (unless overall dficiency can be raised). 

Now there is no presumption that it is just as important to increase 

C C 

say C9 as Cq. For instance ~ may anyway be higher than With 
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consuinplion per head higher in year 9 than year o the urgency of 
raising consumption in year 9 is less than raising it in year o. We 
therefore give a lower weight to consumption in year 9 than year o, 
which reflects the lower importance we attach to increases of 
consumption in that year. We thus attach a weight to every year, 
which indicates the importance to be attached to increasing by a 
little (say Si) the value of C in that particular year.^ 

The operational meaning of these weights, IVq^ . . . IVn 

is that we would take a small change in consumption, from (C©, Cj, 
. . ., Cn) to (Co', Cl', . . . Cn) to be desirable if 

IVo (Co' -Co) + 1^1 (Ci'-Ci) -f . . . Wn (C„'-C„) 

were positive. It is worth giving up a unit of Co if that makes possible 
a big enough increase in C®: the iVs tell us how big it would have to 
be. We can express the end of economic activity as bringing about 
changes that make the above expression positive. 

Provided it can be expected that the outcome of economic activity 
will be rising consumption per head, there is a good case for saying 
that the ITs will fall over time — since the higher is consumption per 
head, the less important it becomes to increase it further. IVq car 
be set equal to unity (which means that we take present consumption 
as the measuring rod), so that the IKs fall from unity and gradually 
approach zero. If it could be expected that income per head would 
grow faster in some future periods than others, there would be a 
good case for saying that the Us should fall faster during those 
periods. But economic prediction is generally too inaccurate for it 
to be possible to produce any convincing argument against the 
simplifying assumption tliat the Ws fall at a constant rate — so that 
one can' speak of the rate of fall of the IVs. 

I dlV 

The rate of fall of the 11 % 777 -7--, is what some economists have 

IV at 

termed the social discount rate. We prefer to call it the consumption rate 
of inieresty this being the rate at which future consumption ought to 
be discounted to make it the equivalent in value of present con- 
sumption. This rate obviously embodi ? an ethical judgment about 
the importance of the welfare of different generations. We have 

* Of course, the importance given to increasing consumption in a particular 
year should depend not merely on aggregate consumption per head, but also on 
who is going to get the consumption. Indeed, the distribution of consumption 
between contemporaries pla>'s a role in our treatment of project appraisal. But in 
this section, we implicitly assume that the distribution of aggregate consumption 
between households remains more or less the same from year to year. 
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represented it as depending only on consumption per head.* Our 
discussion has implied that if consumption per head is expected to 
rise, then the fVs should fall, and the consumption rate of interest be 
positive : and that the faster the expected rise, the higher should the 
rate be. Some may wish to deny even these propositions. A few mig^t 
argue that a richer man of some future generation has no lesser 
claim to increased consumption than a poor man of today. Others 
might say *Why should I do anything for the future? It has done 
nothing for me.* 

But even if the above propositions are universally acceptable they 
amount to very little. Indeed, when a growth of consumption per 
head can be confidently expected, they tell us no more than that the 
consumption rate of interest should be positive. To get any further, 
one must be able to quantify the relation between the rate of growth 
of consumption per head and the rate of decline of the importance 
of further increases. Now this required quantity is once again a 
matter of ethical judgment. Furthermore, it is one about which 
people may disagree radically. 

It is for the above sort of reason that many economists have said 
that it is for the government to decide what the consumption rate 
of interest is to be. This seems a rather ethereal sort of thing for a 
government to decide; and, indeed, no government has ever 
explicidy made such a decision. The reason why economists have 
made this demand is that they believe the consumption rate of 
interest should be used as the rate of discount in project analysis, and 
more generally that it is required to determine economic policy 
consistendy: in an economy in which the government was in 
effeedve control of all investment, this rate of interest would then 
determine the level and kinds of investment, because all com- 
padble projects with a positive PSV, when discounted at this rate 
of interest, would be accepted. 

We agree that it is essential that the government set a rate of 
discount to be used in project analysis,* but we do not think this 
need be, or should be, identified with the consumption rate of 
interest. The reason in brief is that a project gives rise not merely to 


^ Economists have sometimes wanted to make the weight depend on total 
consumption and total population in some other way. But since the value of a unit 
of consumption is its value to the person who gets it, and the average person gets 
average consumption per head, it seems right to regard W as depending simply on 
consumption per head. The same view is taken in the UNIDO Guidilints (p. 164). 

s It has increasingly been realized that the discount rate plays quite a powerful 
role in deciding which kinds of investment look best. For instance, it is well known 
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future consumption, but also to future savings and hence investment. 
As we have seen, consumption and investment may not be of equal 
social value: moreover, their relative social values may change as 
time goes on. Therefore a different treatment would need to be 
accorded to each of these different benefit streams. This, however, 
would be complicated, and it is simpler to revalue each year’s 
consumption in terms of savings (or investment) — and then discount 
the single combined stream at a rate which is appropriate to 
investment, a rate which may differ from the rate appropriate to 
consumption and which we shall call the accounting rate of 
interest.^ 

It remains true that the government should take some responsi- 
bility for the level and kind of investment, these being the main ways 
of influencing the relative amounts of consumption in this and later 
generations. But we consider that the significance of the consump- 
tion rate of interest has been overestimated, especially for developing 
countries. For instance, a government may be quite convinced that 
it wishes to raise the rale of investment, and employ a lower account- 
ing rate of interest, without being prepared to make the precise 
balancing of the relative value of consumption in different periods 
which the choice of a consumption rate of interest implies. In the 
above case, if the government’s ability or willingness to tax is 
limited, then it may be important to shunt investment into projects 
the gains from which are likely to be saved and reinvested. 

It may be asked whether a government can properly be regarded 
as wanting to raise the rate of investment at the expense of current 
consumption, if it does not raise taxation when it can, and if it does 
not take other steps to see that public savings, including those of 
public enterprises, are as high as reasonably possible. Of course, 
governments want to stay in power. There is a limit to the extent to 
which they will try to squeeze more savings from the public, even 
if it is believed on ethical grounds that a greater provision should be 
made for investment and growth, and thus for consumption in the 


that the decision whether to have nuclear or i >nventional energy is sensitive to the 
rate of discount. Another example is eiectriheation versus dicsclization of railways. 
In each case, the former meth^ uses more capital initially, but saves costs later, 
and so requires a relatively low rate of discount of the future to look better than 
the latter. 

^ In paMicular we shall discuss (in 14.21) ihe circumstances under whic|;i the 
accounting rate of interest may be expected to exceed the consumption rate of 
interest. Roughly speaking, this will be the case when the economy is undertaking 
investment projects with good returns, but investment is as yet insufficient to 
enable per capita consumption to grow rapidly. 
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future. This raises a very important point. The most important and 
normal way for a government to hold consumption in check, and 
so increase savings, is taxation ; and taxation is notoriously unpopular. 

The question therefore arises whether the government wishes to 
use project selection to help it increase savings and investment. 
This can be done by choosing relatively capital-intensive invest- 
ments. W ith such investments, a given gross gain is reflected more in 
profits and depreciation allowances, which result in more re- 
investment, than in wages which result mainly in consumption. 
Fhus capital-intensive projects tend to restrain both consumption 
and employment, but promote savings and growth. 

.*\ government faced with the above question may want to con- 
sider whether a low rate of growth of employment opportunities is 
not likely to be just as unpopular as more taxation. However, one 
cannot necessarily accuse a government of inconsistency which 
goes easy on taxation now, but opts for investments which result in 
only a small increase in consumption and employment in the next 
decade. I'he time pattern of the restraint is different, 'laxation bites 
now. Moreover taxation tends to fall more upon the politically vex al. 
Any^vay, in the last resort, the government itself must decide 
whether it is being coasislent. Essentially, the designer of a system 
of project analysis needs to know whether the governineiu i after the 
essence of the choice has been adequately explained) does or docs not 
want to use project choice to promote savings (or, for that matter, 
employment —which by and large is the reverse case) 

W’e turn away now from the difficult problem of the distribution 
of consumption through time, to another equally vexed question, 
but one which has received less attention in the context of project 
selection— that of the distribution of consumption between 
contemporaries. 

4.2 Equality: The Distribution of Consumption between 
Contemporaries 

We implied in 4.1 that the main reason for discounting future 
consumption was the expectation that coasumption per head would 
be higher in the future. But if one attaches less weight to the con- 
sumption of some average man in ten years’ time, on the grounds 
that he will be richer, then it is clearly only logical to attach less 
weight to the consumption of a rich man today than to that of a poor 
man today. 

So far we have taken the value of extra consumption in a particular 
5 ^ 
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year to depend simply on average consumption, i.e. consumption per 
head. But really we should have a weighted average of consumption 
per head for each year, because the importance of the consumption 
of each man differs (in precise analogy to the way in which the 
importance of consumption varies as between different time 
periods). Of course, such detail is unattainable. But one could 
approach what is required by attaching different weights to the 
consumption of different income groups. 

The above can be said to be just what a government implicitly 
docs when it tries to make the tax system progressive so that it bears 
more heavily on the rich; and when it subsidizes the consumption 
of the very poor in various ways. 

It can also be argued that all instruments of economic policy 
should be geared to the same objective. Project selection is one such 
instrument. It follows from this that the consumption benefits of a 
project would need to be traced to different individuals (or at least 
different groups of individuals with roughly similar incomes), 
before the total weighted benefit could be assessed — in the same way 
that one assesses benefits through time, with an ever smaller weight 
as the future becomes more distant. Evidently, tliis is a great 
complication, and hard to cUrry out. Is there any good arg’iment, 
which would make it unnecessary^? 

It would be unnecessary if it were true that other instruments of 
policy, such as progressive taxation, could achieve as much equality 
as was desirable, and achieve it more efficiently than if project 
choice were allowed to be influenced by considerations of equality 
and inequality. This is closely analogous to the problem presented in 
the previous section — the problem of whether project selection should 
be delibcYately used to influence the distribution of consumption 
through time, by influencing the rate of saving. The argument that 
the project evaluator, if he be a civil servant, should take the 
existing distribution of income or wealth as ideal (implying that he 
need not ‘weight* the consumption of different income groups 
differently), on the grounds that the government has the power to 
make it what it likes through other mcisures, principally taxation, 
does not hold water. We have already noted that taxation has 
administrative and political costs which may limit its use. Further- 
more, increasing equality itself has costs in the form of reduced 
incentives: It thus seems that the marginal utility of different 
persons* consumption must remain unequal if production is not to 
suffer to the extent of making everyone worse off. Now the need for 
incentives will already be reflected in the costs of the project (e.g. 


F.A.P. — ^3 
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by recognizing that skilled managers and operatives must be well 
paid) : it follows that the differential value of the benefits, according 
to whom they accrue, should also be taken into account. 

It seems to us to be very difficult to disagree with the above view. 
But it is equally difficult to give quantitative expression to it; the 
reason being, of course, that people will disagree very much as to the 
relative weights to be attached to marginal changes in the wealth of 
persons of different wealth — just as they would disagree about the 
importance to be attached to future generations. In these cir- 
cumstances, the obvious thing to say is that the government must 
decide, and lay down a schedule of weights. (We saw, in the previous 
section, that it has been argued that the government should select a 
consumption rate of interest, which is analogous.) But it seems to 
us that it is unlikely that a government would do any such thing. 
Most governments would, in our opinion, desire that the distribution 
of income be taken into account. Many of their actions imply this. 
But to give quantitative expression to its preferences in this respect 
might be political dynamite. 

A publi: airing was given to this question of weighting incomes in 
the evidence given before the Roskill Commission.' The case for 
weighting was strongly put by a number of economists (though, as 
usual, there was at least one who disagreed!), but it was rejected by 
the Chairman (who was a judge). He took the view that such matters 
could enter into the judgment of the Committee, but could not be 
quantified in the work of the research team which produced the 
cost-benefit analysis. So, as usual, the latter’s figures presumed that 
a dollar was worths the same to everyone. In the event, the govern- 
ment rejected the findings of the Commission, primarily on 
environmental grounds (though these could, to some extent, be said 
to include consideration of the distribution of costs and benefits). 

While the objections to quantification in this area are thus strong, 
it is also true that the disadvantages of non-quantification are great. 
It would very often be wrong that the results of a cost-benefit 
analysis, which neglected income distribution, should be simply 
accepted as pre-empting the final decision. But, bearing in mind 
that very many project analyses arc conducted, and strongly 
influence and even pre-empt decisions, which are neither in the 
public eye nor come before any body which will exercise political 
judgment, it seems clear that income distribution will generally be 
neglected if not allowed for somehow in the figures. Even where 
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political judgment is exercised, the results are not likely to be very 
satisfactory. Different ministers, different departments, and other 
organs of government, will have varying views. The public attention 
may sometimes be caught, sometimes not. Often the income 
distribution argument will be used to support or oppose a project, 
which the proponent or opponent likes or dislikes on quite different 
grounds. Inconsistency and disharmony are likely to prevail, and 
rather little good may result for the poor. Also the relevant informa- 
tion about differential effects on different income groups will 
generally not be produced. 

Arc we then caught on the horns of an insoluble dilemma ? We 
believe that is putting it too strongly, and that some progress can be 
made — although an element of dilemma will always remain. Our 
belief is that most governments would be happy if some quantified 
allowance for inequality were made. But many might prefer that it 
was done in a concealed manner, to that the weighting system did 
not become the subject of parliamentary or public debate. It may 
sometimes be politically expedient to do good by stealth. 

To carry the argument further, let us consider how projects, 
especially industrial projects, affect the distribution of income. The 
main benefits come from employing labour which was hitherto 
unemployed or earning very little, and from profits. Much depends 
on the level of wages in the new employment. Modern industrial 
employment in developing countries often gains a man twice, in 
real terms, what he was earning or consuming before. In such new 
employment, he can eqjc**^ a level of consumption well above the 
average for the country: as a result, inequality is actually increased. 
If the aim is to maximize welfare, one must give many people small 
increases in consumption, not large increases for a few.^ The latter, 
it is true, relieves some people from poverty, but at the expense of 
increasing inequality: so that, with high wages, the more the 
employment, the more the inequality. 

Provided the level of wages is not too highy so that the above effect 
does not arise, then it is clear that a project which gives low profits 
but high employment for low paid ^ rkers per unit of investment 
is better for equality now than a capital intensive project which may 
have high profits but gives very little employment. On the other 


^ It is ofien claimed that those finding new employment in the modern sector 
mitigate or even eliminate this disequalizing effect by themselves spreading the 
extra consumption around, by supporting relatives. No doubt this is partly true, 
but we have no evidence of how important and pervasive this kind of personal 
redistribution of income is. 
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hand, of course, the latter kind of project will result in more savings 
(since even in the private sector a large part of profit usually goes to 
the government in taxation or is saved), and more savings result in 
more investment; which will provide more income and employment 
later. There is thus a choice between giving more equality and 
employment now, and providing for more employment and equality 
later. Here it must be remarked that if the savings from capital 
intensive investments are in turn ploughed back into capital inten- 
sive investments, the promise of much future employment may 
never materialize. Nevertheless, it remains true that there is a 
dilemma as between employment and equality now and provision 
for the future, and it must not be forgotten that the rate of growth 
of the labour force in developing countries will continue to be rapid 
for many years. 

It has now become clear that a government can if it wishes 
ensure that project selection works in the direction of equality now, 
by seeing that the system of evaluation and selection gives due 
weight to the employment of large numbers at low wages. One can 
give effect to this without any explicit weighting of different income 
levels. The method is to use accounting wage rates lower than the 
actual wage rates which would be paid, just how much lower 
depending on how much the government aims to promote equality 
on the one hand, or savings and growth on the other. The amount 
of such a shadow wage-subsidy would vary with the level of the 
actual wage: the lower the actual wage likely to be paid, the 
greater the percentage subsidy. A very low weight may also be 
attached to any increase in the consumption of the rich which is 
caused by a project. Tliis subject is explored more fully in Chapter 
XIII. 

It may be thought that much could be done by concentrating on 
the production of necessities, and abjuring the production of 
luxuries. But this is primarily a matter for the fiscal authorities, not 
the project evaluator. Certainly ‘luxuries* should be heavily taxed: 
but when that has been done it is generally best to satisfy tlie 
demand, though often it will turn out to be better to allow imports 
than to embark on domestic production. For example, it may be 
quite a good idea to allow a rich man to import a Mercedes if there 
is, say, a 200% tax on it. So much of the money then goes to the 
government that alternative ways in which the rich man could have 
spent his money might well have cost the country more. If it is 
thought that certain items of conspicuous consumption, such as a 
Mercedes, create undesirable envy then it may be better to ban 

5 ^ 



Policy Objectives 

imports altogether (and, of course, domestic production). Turning 
to ^necessities’, again the demand should of course be satbiied: but 
it may not be a very good idea to produce so much that the output 
can be sold only if subsidized; such subsidies are indiscriminate, 
helping the well off as well as the poor, so that better ways of 
promoting equality can probably be found — e.g. subsidizing low- 
wage employment. 

All the differential effects of project selection on equality cannot 
be allowed for by the suggested means of using accounting wages. 
This is particularly true of non-iiidustrial projects, and the already 
mentioned Roskill Commission provides an example. Here the claim 
was that much of the benefits went to the air-traveller and much of 
the cost, in terms of noise and loss of amenity, was borne by poorer 
people. This is an example of external costs on the one hand, and 
consumers* surplus as a benefit on the other. Where costs and 
benefits accrue in these forms, the fact that they accrue to people 
of different wealth cannot be allowed for by the suggested method. 

A more serious problem concerns agricultural investments, where 
many of the poor who may benefit are not wage earners. If the 
benefits of two alternative schemes would accrue, for example, in 
different proportions to relatively wealthy and poor peasants, it 
may be impossible to find any quantified method of allowing for this 
other than by explicitly attaching different weights to the benefits 
depending on who gets them. 

Thus, although the device of using an accounting wage makes an 
important contribution to the problem of how to deal with in- 
equalities of wealth in oroject appraisal, it does not provide the 
whole answer. Part of the dilemma remains. 

Another way in which projection selection may affect equality is 
by its location. If a given, relatively footloose, project is located in 
a poor area it may do more for equality than if put in a rich area. 
How would one in theory take quantifiable account of the different 
wealth of different parts of a country? Suppose there are two 
distinct States, one rich (R) and one poor (P) ; and that a project 
could be located in either. Suppose the unweighted net benefits for 
each year would be higher if it w'cr'* located in R. The question is 
whether weighting the benefits accordmg to the State in which they 
arise would make P the best choice. 

The first problem would be to assess the net benefits by State. It 
would not be true that, because the project was in P, all the benefits 
would accrue to P, and vice versa. Having distributed the net 
benefits between P and R (for all future years), one would then have 
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to weight them. How could the weights be determined ? The central 
government would have to lay it down that, say, consumption 
generated in P was to count for 1*5 and that in R only for 1. It is 
a little difficult to imagine that agreement on such a fiat could be 
arrived at. Admittedly, the example given — that of a Federation — 
is a particularly difficult one. But even in a unified state it is not 
easy to imagine a government agreeing to such a bare-faced quanti- 
fication of the regional problem, although governments arc oAen 
willing to give subsidies to particularly poor regions, in one form or 
another. It should be noted, however, that this political problem 
might be eased if different consumption Weights were attached to 
different classes of people of different wealth, for then there need 
be no explicit regional weight, since the region would acquire a 
high explicit weight simply because it contained a high proportion 
of poor people. 

How docs a project benefit a region? Once again, in the case of 
many projects, especially industrial ones, the answer is that it docs 
so very largely by increasing the demand for unskilled labour. The 
other source of benefit, profit, is rather unlikely to be of much help 
to the region. Taxation out of profits goes back to the central 
government (and if it is a public project it all goes to the government). 
Any private savings may well be reinvested elsewhere. The profit 
receivers may well not live in the region — and even if they do, one 
must remember that the main point of helping a poor region is to 
help the poor in the region. It may be argued at this point that 
there are ‘multiplier’ effects, by which it is meant that there are 
second round and further benefits which result from the income- 
earners of the project spending their incomes in the region. This is 
true, but again it seems likely that such benefits will come mainly 
from the spending of labour incomes. Richer people associated with 
the project are likely to get their supplies, and their entertainment, 
very largely from outside any very poor area. Lastly dicrc are 
externalities, the fact that a project may buy some of the inputs 
from the region and so increase employment in the supplying firms 
— but this indirect employment will normally be only a small 
fraction of the direct employment. We think it is legitimate to 
conclude that in the case of industrial projects a very large part of 
the regional benefits stem from direct employment. Granted the 
above argument, it follows that the subsidization of employment 
can play a very important part in the solution of problems of 
regional inequality: and if it could apply to all types of employment, 
even the indirect employment would be taken care of. This was at 
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one time recognized in the United Kingdom, by the Labour 
Government of 19^41 which instituted a system of ‘employment 
premia'.^ 

So far as project analysis is concerned, if a regional wage subsidy 
were in question, the cost of labour would of course be reckoned to 
be reduced by the subsidy, which would have the effect of en- 
couraging industry, and especially labour-intensive industry, to 
enter the area. If no regional wage subsidy is actually in operation, 
but the government has other means of steering enterprise to the 
region (including, of course, the location of government enterprise), 
then the use of a lower accounting wage for the poor region as 
compared with the rich, when using cost-benefit analysis to deter- 
mine location, will have the same effect. The government can 
easily justify such wage subsidies in the name of employment 
without having to attach specihe premia to benefits accruing to the 
region (although they may enter covertly into the calculation of the 
accounting wage, or amount of subsidization). Equality can, as it 
were, ride in on the back of employment. 

It is not, of course, maintained that wage subsidies provide the 
whole answer to regional inequality. In a highly industrialized 
country, they might go most of the way to a solution. But in a 
developing country, agricultural and transport investments, for 
instance, may be much more important. We have already noted 
that a direct weighting of the benefits accruing to farmers of differing 
wealth still seems called for: and transport may have benefits in 
opening up a region to increased exploitation and trade with other 
areas which cannot be allowed for by the use of an accounting wage 
in project analysis. 

It is not our purpose, nor are we competent, to go fully into the 
problem of regional inequality, and regional planning. Here we 
merely claim that with some kinds of investment, notably industrial 
projects, adequate allowance for the poverty of a region may be 
made in the analysis of net benefits by the use of an accounting 
wage. For other kinds of project this would be inadequate, or even 
in-elevant. 

We are then still left with the pn Mem of how to deal with in- 
equality in our project analyses, when no explicit system of weighting 


* This was a system under which a specific labour subsidy was given for manu- 
facturing employment in development areas* it was originally financed by a 
general tax on employment in service industries (the so-called selective employ- 
ment tax, abandoned in 1973 )- The discontinuation of the subsidy in 1974 
however, been announced by the successor Conservative Government. 
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the benefils according to the wealth of the person or region has been 
laid down. Wc do our best to deal with this in 8.53 where wc 
consider how a project appraisal should be presented when some of 
the important elements which niay and should aflect decisions are 
unquantified. 

4.3 Other Objectives 

It should first be said that many apparent short-term objectives of 
economic policy, such as preventing inflation and recession, 
correcting a balance of pa^mients deficit, and so on, cannot be 
regarded as ultimate objectives. If rapid inflation is harmful to 
consumption, including the distribution of consumption, as it 
probably is in the long run, then it should be prevented. But the 
level of prices as such has no claim to consideration apart from its 
effect on the real standard of life of human beings. Again, a balance 
of payments surplus is no advantage in itself. No one would mind 
running a deficit for ever, if that were possible ! 

Having selected out all those apparent concerns of policy which 
arc really means or constraints and not ends, is there anything but 
consumption left? 

4.31 Employment 

Until the last few years, employment was rather neglected in 
developing countries. The emphasis was on industrialization and 
growth. Many economists and politicians preached the virtues of 
capital-intensive industry, and most of the measures taken to 
encourage industr)^ favoured capital-intensity. Few countries paid 
adequate attention to agriculture, which is the major labour-using 
sector in most developing countries. Many national plans did not 
even pretend to cater for a sufficient increase in the demand for 
labour. The conflict between growth and equality, of which we have 
wTitten above, had been resolved too much in favour of expected 
growth which did not always materialize — partly because of bad 
projects. We say growth and equality, because equality and increased 
demand for labour arc closely linked, especially in developing 
countries. 

Despite the above it is questionable whether employment should 
be regarded as an end or objective of economic activity. Wc believe 
that the very welcome new concern with employment is largely a 
concern about poverty, although it must be admitted that social 
unrest, stemming partly from the unemployment of newly educated 
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people, who arc not extremely poor, is also an important factor. 
However, in our view, what is wrong is more that people are 
desperately poor, than that they have little work. Employment is 
an objective independent of consumption only if one believes that a 
man is better off working than if he manages to consume the same 
without working. This is a puritan belief. But whether it is acceptable 
or not has little importance if greater demand for unskilled la^ur is 
the best means to relieve poverty. 

Given the difficulties involved in administering welfare payments 
fairly, and the dislike of most treasuries and governments of the 
idea of a ^dolc’, largely for incentive reasons, we believe that 
increasing the demand for labour is certainly the best way of 
relieving poverty; and that it is an important factor in promoting 
more equality, in that it directs a larger part of increases in output 
to the very poor. But, not only that: increasing the demand for 
labour should increase output itself (the truth of this proposition in 
no way conflicts with the reality of the choice between employment 
and the rate of grow ^h, because more employment is likely to result 
in more output but less savings). 

In contrast to what was said above, a few economists and others 
have introduced the idea that there is actually a conflict between 
employment and output. Prima facie^ this is a bizarre notion. Why 
should more employment reduce output? How could it? The idea 
that it might stems from a Vr riety of models, in which input co- 
efficients (including labour) ptr unit of output arc fixed. With such 
models it is easy to set up an apparent conflict. Suppose that for 
lOO units of investment, one could in project A employ lOO men 
and get lOO units of output, or in project B employ 8o men and get 
125 units of output. This is quite possible with sufficiently different 
techniques even in the same line of production. The conflict has 
apparently been established. But it is sdl appearance and no reality. 

In the above example A is an inferior technique, for it uses more 
men to get less output, and yet saves no capital. To put it another 
way, if one's choice were really between two such techniques and 
one chose A, then one would be eniploying 20 extra men to reduce 
output by 25. The counter-arguirri ^ is that in reality it is always 
possible to employ more men without reducing output. 

One might take the following suggestions: 

(i) Choose B, and employ the extra 20 men anyway— if necessary 
to make tea for the others. 

(ii) Choose B, but cut out some of the equipment, and use some 
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of the 20 men to do the job by hand. This is virtually always 
possible, and the capital saving will permit the rest to be 
productively employ^ by investing elsewhere in the economy. 

(iii) Put only 8o units of investment into B, thus employing only 
64 men but getting the same output as if A were chosen. Use 
the savings of 20 units of investment to employ the 36 men 
in some other more labour-intensive activity. 

The truth is that there are vast numbers of techniques and bases 
of production in any economy, and that labour input coefficients 
are never rigid. Consequently, unless we introduce some non- 
technological policy constraints, the conflict need never arise. If it 
does arise, it can only be because of wrong policies — which may or 
may not be due to some political constraint How may this come 
about? 

Let us suppose that most investment occurs in the private sector, 
and that the price mechanism favours undue capital-intensity, as is 
indeed the case in most developing countries. Then the government 
might try to reduce investment in the private sector, and use more 
capital in the public sector in certain conventional ways (not com- 
peting with the private sector) which were relatively labour-intensive 
but produced very little uscfiil output. We do not know that his has 
actually happened. The common case which has certainly happened 
is that the government employs many redundant workers in the public 
sector — but this is employing people without using more capital. 
Unless the redundant workers actually get in the way, or reduce 
morale, so that output suffers, this would not be a case of negative 
marginal product. 

What is the upshot? The answer is that a government might be 
led to reduce output in trying to promote employment. But it never 
need do this. In the above case what it should do, of course, is either 
to take steps to make investment more labour-intensive in the private 
sector by reforming or doctoring the price mechanism, or to take 
over some areas of private investment and plan them in a more 
labour-intensive manner. The chief political constraint which might 
lead to a conflict is the putative inviolability of high modern-sector 
wages together with unwillingness to use wage subsidies. 

4.32 Independence 

Another suggestion, which has to be taken seriously, is that ‘econo- 
mic independence’ should be taken as a separate objective. 

Economic independence can be given a number of meanings. The 
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first to be considered is independence of foreign aid (excluding net 
private capital inflows) • Although it is not the only reason why aid, 
especially bilateral aid, is disliked by some recipients even if accepted, 
it must be noted that non-grant aid leads to debt, and that excessive 
debt may be felt to be a form of dependence. Independence of aid 
is a stated objective of some countries* planning, most notably tliat 
of India. It implies that at some point in the future the country 
wishes to sacrifice some consumption to avoid indebtedness. There 
is no difflculty in dealing with thb. It implies only that the level of 
investment almost certainly has to be lower than otherwise for 
some time, which will have some influence on project selection. 

Aid is only one kind of contact with foreigners, even if it is a 
particularly sensitive one. Trade also results in many contacts, and 
a few countries have at times preferred to trade as little as possible. 
We are simply assiuning in this book that pure autarky of this kind 
is not a relevant consideration. 

But ‘economic independence* is often given a more specific 
reference. It has been argued by different developing countries that 
they should aim at independence in food, other ‘essential* consumer 
goods, capital goods, and armaments. The argument ‘we should 
produce our own . . .* seems to have an intuitive appeal. Steel, oil 
products, airlines, and motor-cars, arc particularly attractive. If all 
such demands for self-sufficiency were met, international trade 
would be extremely restricted with a forfeit of the very considerable 
economies which derive from producing things on an adequate 
scale, and from specialization. But the desire for autarky in one line 
or another seems so widespread that it is essential to discuss to what 
extent it appears to be a r^aonal objective. 

One point needs to be disposed of right away. It is often argued 
that countries must develop production of this or that, on long-run 
balance of payments grounds. We are not here concerned with that 
at aU. Any good criterion for project selection will take proper 
account of the fact that a coimtry cannot run a balance of payments 
deficit indefinitely. We arc concerned only with valid reasons which 
would make domestic production desirable, over and above such 
production as would in any case be dictated by the scarcity of 
resources, including foreign exchange. 

One reason which may lead a country to want to be relatively 
self-sufficient in some goods, is the risk that imports in general may 
sometimes have to fall sharply. While, in the end, any economy can 
accommodate itself efficiently to a change in its ability to import, 
nevertheless, in the short run, it can cause considerable havoc: 
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because when capital equipment has been laid down and methods 
of production established, it will be impossible quickly to re- 
orientate production so as to rely less on imports. 

Such a sharp drop in the capacity to import could result from 
warfare dislocating world transport. Again, a few countries suffer 
from severe price fluctuations in their exports which at times will 
force a reduction in imports. In the latter case, foreign exchange 
reserves are, of coiu^e, the first and proper insurance against the 
risk; but it would be too expensive to insure in this way against 
every eventuality. In the former case financial reserves arc useless: 
physical ‘strategic’ stocks of some goods may be kept, but this docs 
not apply to perishables, and in any case may be very expensive. 

If there is a severe risk of a general import shortage from time to 
time, the country should perhaps give some attention to seeing that 
its import bill does not contain a very high proportion of goods 
whose consumption cannot be postponed without severe damage to 
life, or to the country’s own ability to produce. But it is questionable 
whether any developing country whose exports arc liable to large 
fluctuations is in such a position. 

It is curious that the present argument has been used in favour of 
producing capital goods. These together with consumer durables arc 
the most postponable of all. It is better to delay investment than 
have people starving; and it is usually better to delay investment 
than have existing investments idle, with consequent unemployment 
for lack of materials (the exception would be if such investments had 
been badly misconceived in the first place). 

There is also a reasonable fear of relying on one or a very few 
sources of foreign supply where cither, first, the supply is liable to 
fluctuations so that exports might be discouraged or even forbidden; 
or where, secondly, exports might be stopped for political reasons. 
Certain foods might fall into the first category. Armaments and other 
‘strategic’ goods may fall into the second. There b also the possibility 
of warfare, or near-warfare, with the supplying country. In these 
latter cases it may be preferable to foster a diversity of suppliers 
rather than give special priority to costly home production. 

To sum up, it b the feeling of the authors that there b rather 
seldom a very good reason for making (relative or complete) self- 
sufficiency in particular goods a policy objective. But, of course, the 
government has to weigh thb up. The consequences for project 
selection are relatively simple to deal with. If the priority given to 
self-sufficiency in a particular good b absolute — then cost mini- 
mization and the scale of production arc the. only problems left. But 
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the priority is seldom absolute. In other words, the government will 
not be willing to create domestic production regardless of cost. In 
this latter case, the price obtainable for the output, given the 
competition of imports, is not taken as a sufficient measure of its 
value to the community. Of course all industry in a developing 
economy may be protected. But if there is a special argument for 
home production of a particular good, then it is logical to give it 
special encouragement — whether by subsidies, or by a tariff or quota. 

4.33 Power and Prestige 

Employment and economic independence apart, it would be 
naive not to recognize that many countries have aims which cannot 
reasonably be interpreted as themselves means towards the con- 
sumption objective. Expenditure on defence, police, law, etc., can 
all be regarded in this latter light. On the other hand, it is clear that 
expenditures for aggression and national prestige cannot normally 
be so regarded. If a government regards a super hotel, a steel works, 
an airline, as prestigious — then its value cannot be finally assessed 
merely in terms of its consumption potential. However, no politician 
would expect a project evaluator to apply a special numerical 
‘prestige weight*. He will do that himself in making the final 
decision. 

Thus, in evaluating projects where such things as prestige enter 
in, one can sum up only the measurable aspects, and leave it to 
governments to go ahead despite the possibly low measurable return, 
or even loss. It needs einrhasis, however, that an analysis of the 
^morc or less) measurable aspects should alwa^^ be carried out, 
even where non-quantifiable objectives may strongly enter in — for 
otherwise the government does not know how much it costs, in 
terms of the people’s general standard of life, to pursue prestige 
or some other aim in that particular way. 



CHAPTER FIVE 


Towards a System of Accounting Prices 


In this chapter we (a) summarize the pipgress made thus far; (&) 
give a sketch of the system of shadow prices whose elaboration is the 
subject of Part IIIj and of its rationale; and (r) discuss the implica- 
tions of adopting such a system. 

5,1 Recapitulation 

It is obvious that an economy will, over the years, have a lower 
standard of living than it might if its individual investments or 
projects make little contribution to that standard, which is taken to 
be the main objective of economic activity.' Whether or not the 
profitability of any investment, whose output has a market, is a 
reliable measure of its contribution depends on how well prices 
reflect social costs and benefits. Where they do not do so, which is 
what we mean by saying they are ‘distorted’, then social or 
‘accounting’ prices which better reflect social costs and benefits 
should be estimated — by making adjustments to market prices.* 
This is not an easy task, and it is the main purpose of this book to 
show how it can best be done. 

In saying that accounting prices should be estimated, we are 
rejecting the view that ‘the economic problem’ can be better solved 
by the simultaneous solution of a model of hundreds or thousands of 


^ Of course we are not denying that lodety can have other important aims, such 
as freedom, and the promotion and preservation of individual participation in 
economic decisions and the proccues of government. But the choice of investment 
projects in industry, agriculture, and the economic infrastructure, will seldom 
have any bearing on such aims or be affeaed by them. We steer clear of such large 
questions as the degree of public ownership, where these non-economic aims are 
significantly relevant. 

> The output of some investments has no market price, and in this case the 
accounting value (or quantified benefit) cannot be asUssed by adjusting market 
prices, but must be estimated directly if it can be estimated at all. Vsduing 
outputs (including bad or negative outputs, like pollution) which have no market 
prices u a specialized task, which is widely discussed in the literature of cost- 
benefit analysis relating to particular investments, e.g. in roads, schools, and 
hospitals. In this book we have not found space or time to deal with this spedaliied 
literature, but some *lead-in* references can be found in the bibliography. 
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equations expressing society’s objective function, available tech- 
niques, and all the constraints.^ 

We saw in 2.4 that there is, in fact, reason to believe that prices 
are very distorted in many developing countries. Some of the worst 
distortions have arisen as a result of government policies and bad 
investment planning. It is ironical that, in the past, planning was 
advocated for developing countries largely because the prices tbown 
up by a laissez-faire system could not be trusted to reflect national 
costs and benefits; but it has been used in such a way as to make the 
distortions worse. This is particularly true of industrialization and 
trade policies,* so that the relative internal prices of many important 
tradeable goods are often, and for no good reason, far out of line 
with the rates at which they could be exchanged for each other 
through international trade. We also saw that modern sector wages 
usually overstate the social cost of employing labour; and that Ac 
price of foreign exchange understates its scarcity. As economies 
become more complicated and integrated, which is a concomitant 
of development, so do distorted prices in one sector or industry 
spread throughout Ae economy, often making it difficult to accept 
any price as a good measure of social cost or benefit. 


5,2 Outline of the System Advocated 

Part III of Ais book, which is its core, consists of guidelines for Ae 
construction of a whole set of accounting prices, designed to be self^ 
consistent, and to fill Aeir fimedon of being better guides to project 
selection Aan actual market prices. All Aose accounting prices 
relevant to a particular project cannot usually be efficiently, or even 
acceptably, estimated by Ae project evaluator himself: an institu- 
tional framework is required, and project analysis should be fitted 
into a raAer comprehensive system of investment planning. This 
is discussed in Part II. But Ae reader may not ea^y imderstand 
Part II unless he has a rough idea of Ae system to be advocated: 
and some readers may not want to read Part III, which is addressed 
to Ac professional operator, but ncvi7'i''f*lcss feel Acy need to know 
Ae basic ideas in ouAne so that Aey can form a judgment about Ae 
system. The rest of this chapter is Acrefore devoted to a brief 
sununary, and a discussion of Ae implications, of Ae system of 
accounting prices. 


67 



Project Appraisal and Planning 

In any price system what matters is relative prices, for these 
relatives measure the rates at which real goods and services can be 
exchanged for each other. If one can find, in an otherwise chaotic 
s^'stem, some price relatives which reflect real opportunities open to 
the economy, then these can be used as sheet-anchors. In our system 
the border prices of traded goods fill this need. If a country can 
export 5 units of A at Si f.o.b. each, and import i unit of B at $5 
c.i.f., then the real opportunity cost of using a unit of B can be said 
to be 5 units of A, and the real cost of using a unit of A is J unit of B. 
(If foreign demand or supply is not perfectly elastic, then the 
marginal export revenue from A and the marginal import cost of B 
need to be substituted for the f.o.b. and c.i.f. prices.) This relation- 
ship is unaffected by the monetary rate of exchange.* If a country 
produces and trades to its own best advantage, then the relative 
internal price of traded goods (near a port) will be equal to the 
relative border prices. Consequently border prices can be used as 
accounting prices for all traded goods, because they represent the 
correct social opportunity costs or benefits of using or producing a 
traded good. If the use or production of a good is likely to affect 
exports of it then one uses the f.o.b. price; and if imports, then the 
c.i.f. price.® 

It is now necessary to discuss more closely the distinction between 
traded (and tradeable) and non-traded goods. Consider an economy 
w’hich is using its resources to maximum advantage It will both 
import and export, but many things will not be traded at all. It 
follows from the definition of an accounting price (AP) that it is to 
its advantage to export anything where the cost measured in APs 
is equal to or less than the f o.b. price, and to import anything where 
the local cost in APs is equal to or higher than the c.i.f. price.® It 
should trade up to the point where costs measured in APs arc equal 
to border prices. Consequently the APs of all non-traded goods and 
services must lie between the import and export prices. 

Some things, of course, could hardly be traded at all — and it is 


^ If marginal export revenue and marginal import cost need to be used, there 
might be some change in their values as a result of a change in the value of the 
currency, but any such change is likely to be small. 

* It would be tedious to repeat every time that if foreign supply and demand is 
not perfectly clastic, then for c.i.f. or f.o.b. prices one should always substitute 
marginal import cost or marginal export revenue. 

* This docs not, of course, imply that it should not both produce and import 
the good. It implies only that extra demand should be satisfied from imports 
whenever the accounting cost is higher than the import price (the higher is 
domestic production, the higher may be the APs). 
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then reasonable to say that the good or service is imtradcabic: for 
instance, the Seychelles would find the c.i.f. price of electricity very 
high. indeed (if it were feasible to lay a transmission line at all), and 
the f.o.b. price would surely be zero. There is then an enormous 
range, and the AP of electricity cannot be estimated from border 
prices (we shall outline our methods of estimation in such cases 
below). But some non-traded goods may be fairly readily tradeable, 
in which case the f.o.b. and c.i.f. prices (or rather, what the f.o.b. 
and c.i.f. prices would be if they were traded) may be fairly close 
together. In such a case the AP could be closely estimated as, say, 
the mean of the (hypothetical) import and export prices. Finally, it 
should be noted that some goods may be partially traded and 
partially non-traded, at the margin. For instance, it might be 
sensible to plan to sell some of a planned increase in production at 
home, and some abroad: this c/ould be especially likely to happen 
if a larger volume of exports could be sold only by lowering the 
price. Similarly, it could be correct to plan to meet part of an 
increase in demand from domestic production and part from im- 
ports. But, in such cases, the project evaluator will not normally go 
far wrong in assuming that a commodity is either wholly non- 
traded or wholly traded. It is always essential to keep simplification 
in mind, and here, as we shall see, the bias must be in favour of 
treating goods as wholly traded, since the estimation of APs for 
traded goods is much simpler than for non-traded. 

In the above paragraph we assumed that a country was trading 
to its own best advantage, everything considered. It could never, for 
example, be rational for 't to import a good where the estimated 
cost in APs was lower than the c.i.f. price — because in principle 
APs take all real costs into account. Similarly, it could never be 
rational to make something when it would cost more to do so in 
terms of APs than it would cost to import it (naturally, APs take 
proper account of any shortage of foreign exchange). But, it may be 
objected, few countries trade altogether rationally! Many such 
imperfections of policy — e.g., a distorted tariff structure — leave the 
basic rules unchanged. But others, such as rigid quotas, may affect 
the estimation of APs. 

Quota restrictions are common, and may result in a tradeable 
commodity becoming non-traded. For instance, if a country is 
irrationally restricting some import, the social value or AP of that 
good may be higher than the import price — but would, of course, be 
equal to it if the government permitted more imports. In these 
circumstances, a lot depends on whether or not the government can 
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be induced to adopt more rational trading policies, at least for the 
inputs or outputs of the project under consideration. If the assump- 
tion is that the government wishes to choose its investments, and to 
trade, to the country’s best advantage as defined by its own ends 
(and this is what we mean by ^rational’) and that it will where 
necessary alter its policies, then any good which would be traded in 
such circumstances can be valued by reference to border prices. 
If, however, for one reason or another it is clear that production or 
use of a good will not in fact affect trade then it must be valued as 
non-traded in the manner discussed below. 

When considering the use of a non-traded good whose output 
will be consequentially expanded, then the AP is equal to the 
marginal social cost of production. The social cost of production of 
non-traded goods clearly has to be expressed in terms which are 
directly comparable with traded goods: one must not have two 
standards of value. How is this done ? Suppose we need to compare 
using lo 'ally made rubber (with a consequent need to increase its 
output) ^ith imported rubber. The latter costs the country x 
rupees in foreign exchange per ton. Wc therefore need to ask what 
local production costs in terms also of foreign exchange. This can be 
done by input/output methods, which can be used to break down 
the cost of any non-traded good into foreign exchange and rewards 
to domestic factors of production. Taking unskilled labour as the 
domestic factor of production, the picture can be completed by 
valuing the earning power of labour in terms of foreign currency (in 
fact, we do not advocate always valuing unskilled labour by its 
earning power — see below) This is done by applying a ‘conversion 
factor’ which is the equivalent of an exchange rate. This equivalence 
can be seen as follows. An exchange rate expresses the relative value 
to a country of foreign exchange and domestic output. If we assume 
that a rupee of hired labour produces a rupee’s worth of output, 
then we can also say that the exchange rate expresses the relative 
value to a country of a dollar’s worth of foreign goods, and a 
rupee’s worth of domestic labour. Of course, actual exchange rates 
often get it wrong, which Is why ‘shadow’ exchange rates are some- 
times used. For instance, it may be said that the real value of a 
dollar is R. lo, not R. 7J, which is the official rate. Wc express this 
slightly differently, by saying that 10 rupees spent on unskilled 
labour costs the economy the equivalent of only Si, not Sii as the 
official exchange rate suggests. We put it this way because we 

^ More primary domestic (i.e. non-traded) facton of production than unskilled 
labour may be distinguished: but the procedures are similar — see Part III. 
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advocate using border prices as ‘sheet-anchors'; and since valuing 
goods in border prices implies the use of foreign exchange, it seems 
natural to value everything in terms of foreign exchange. The unit 
of account can be expressed as ‘border rupees', which are the 
equivalent of ‘dollars’ at the ofRcial exchange rate. 

The APs of non-traded goods or services often have to be 
estimated by reference to their value, rather than their costs. This 
is the case when an output is being considered, or when use of an 
input will not result in increased production (the services of unskilled 
labour is already a case in point). With the exception of labour, 
the AP in these cases is the earning power or ‘marginal product’ of 
the good or service in terms of border rupees (i.e. foreign currency). 
Usually, the marginal product cannot be identified in terms of 
particular goods, but only of domestic production in general. 
Therefore the value of ‘domestic production in general’ has to be 
expressed in foreign exchange by the use of a shadow exchange rate, 
or ‘conversion factor’ as we term it, in the manner already discussed. 
This conversion factor will be some average of conversion factors for 
particular goods and services. The appropriate average may be 
different depending on what non-traded goods are being valued — 
so that several different conversion factors may be used. The reader 
must seek further detail and explanation in Part III. 

It was remarked earlier that we did not always advocate setting 
the AP of labour — which, following convention, we term the shadow 
wage rate — equal to its marginal product at border prices. The 
reason for thb is that employing labour often implies, in developing 
countries, an increased conunitment to providing consumption 
goods. If the government wants to use its choice of investments to 
help raise Overall savings at the expense of current consumption (as 
already discussed in 4.1) then one has to attribute a higher social 
cost to employing people (at all except very low wage levels) than 
the alternative or marginal product of that labour. Formulae for 
estimating shadow wages (corresponding to different levels of actual 
wages) which take account of the above consideration are given in 
Chapter XIV. 

It is not merely consumption and savings which may have 
different social values. Further subdivision seems necessary. Thus 
government consumption, government savings, private consump- 
tion, and private savings may all be considered to have different 
social values. In these circumstances it is necessary to select some 
category of income or expenditure as being the yardstick in terms 

of whi(^ the values of the others are measured (just as it was 
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necessary, as we saw above, to select eiUier domestic or foreign 
currency as the yardstick when they could not be considered to be 
equally valuable at the official exchange rate). We select in fact 
uncommitted government (or social) income as the yardstick, or 
numeraire: so that a full description of the numeraire used is 
* uncommitted government income measured in terms of foreign 
exchange’. 

Equality was discussed in 4.2. As already adumbrated there, we 
put considerable weight on the use of shadow wages as a means of 
allowing for the effects of a project on equality: the system of 
shadow wages which we advocate gives greater encouragement to 
employment, the lower is the wage. The profits from a project arc, 
of course, weighted according to whom they accrue. Other possible 
ways of allowing for the distributional effects of a project are 
discussed in 8.53 and Chapter XIII. 

The flow of social income predicted to arise from a project will 
usually have a different time profile depending on the choice of 
numeraire. At the same time, it is a logical requirement that the 
choice of numeraire must make no difference to the relative present 
social values of different projects. From these two statements it can 
be seen that the choice of numeraire affects the discount rate to be 
used. Indeed, the proper discount rate to use (the ARI) is the 
expected rate of fall, as seen from the present, of the value of the 
numeraire. As with all systems of project analysis, the ARI also acts 
as a cut-off, rationing the amount of investment to funds available. 
The manner in which it satisfies both these requirements is compli- 
cated, and the reader is referred to 9.13. 

This completes our formal sketch of the investment planning 
system proposed. 

5*3 Rationale of the System 

The rationale of the system described is that of estimating those 
prices which would prevail in the economy if it were to operate so 
as to maximize society’s ends, this maximization being constrained 
by the available resources, and by the possibilities of the tax system. 
But the maximization may also be constrained by the fact that 
certain indicated reforms are very unlikely to be made, whether 
because of sectional interests, inertia, or sheer irrationality. This 
may make it harder to estimate reliable accounting prices. It is a 
matter of nice judgment as to how far such additional constraints 
should be assumed. If they have to be assumed, then a new and 
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lower level of satisfaction of ends is all that is attainable, and this 
will most probably result in different APs. 

The emphasis we have given to border prices arises from the 
belief that many developing countries are very far away from 
optimizing their foreign trade. The more a country is willing to let 
new investments be chosen in the light of foreign trade possibilities, 
the more extensive can be the justifiable use of border prices as APs. 
The greater is the tendency to want to make certain things for their 
own sake — treating such manufacture as an end not a means — the 
more things have to be treated as non-traded. This makes it harder 
and more laborious to estimate correct APs, because in principle the 
cost structure of each non-traded input has to be investigated. An 
extreme case would be an economy which cut itself off from trade 
altogether. Formally speaking our system would not be changed, 
everything becoming non-traded: but clearly we would not have 
written the book the way we have unless we believed that many 
countries would be willing to move in the direction of choosing 
investment in the light of foreign trade possibilities. Rather similar 
remarks apply to direct taxation, and to pricing policy in nationalized 
industries. The use of APs may sometimes imply that a tax or price 
should be changed, and the analysis may be invalid unless it is 
changed. 

5.4 POUGY ImPUCATIONS 

What then are the policy implications of adopting our system of 
APs? We cannot make any statement about this without {a) speci- 
fying the political constraints which the evaluator builds into his 
estimates (normally the more political constraints he accepts, the 
fewer will be the policy implications), and (6) without specifying 
how extensively project evaluation is used. For the sake of the 
following argument we shall assume, so far as (a) is concerned, that 
there are no important political constraints preventing reform of the 
price system (although others, especially concerning the imposition 
of direct taxes, may remain). So far as (&) is concerned, we shall 
discuss a limited and tentative use of the system, as well as a 
thorough-going use. 

Very limited use of the system would be to reject projects which 
did not show a positive PSV using a low ARI, and to accept projects 
only if they both passed the above test and showed an acceptable 
rate of return at market prices. Then there are no further policy 
implications. The investment programme will have been improved 
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by weeding out some very bad projects. Knowing that in many 
dcvelopirr countries more than a few very bad projects have been 
built, we hink that even such limited use would be well worth 
while. But the full potential of the system would be far from being 
realized: in particular it would have little effect on employment, 
and one of the aims of the system is to encourage labour-intensity 
(and hence, we believe, equality). 

More extensive use implies the acceptance of projects which 
would not be financially profitable. Unprofitable but socially 
desirable projects aiise for various reasol^s: equipment or material 
inputs may be over-priced, because some mistakenly established 
industry is trying to earn a profit or reduce its losses, or because it 
has been excessively protected : an imported material may bear an 
irrationally high tariff, or some domestic component a high excise 
tax : exporting may be insufficiently profitable because the exchange 
rate is overvalued: or the level of wages which has to be paid over- 
states the real cost of labour. When some unprofitable project is 
accepted, it is highly desirable for both managerial and political 
reasons that it should be able to make a profit, at least after allowing 
for possible subsidies on particular inputs and outputs — open-ended 
subsidies or losses are to be avoided. This in turn may imply any 
one or more of a number of policy decisions, e.g. reducing import 
prices by increasing a quota, reducing or waiving a tariff or excise 
tax, changing the price policy of another public industry (possibly 
by writing down the book value of its assets), giving an export or 
labour subsidy. Some such things can be ad hoc^ i.e. specific to the 
project; others could hardly be introduced in such a partial way. 
But the point to remember is that these changes would not be 
arbitrary (similar decisions have often been made in developing 
countries to suit particular investments, but oflen arbitrarily 
because the investments were not chosen in the light of shadow 
prices) ; they would be making prices equal to accounting prices. 

It is clear that if a great many investments were selected which 
implied such changes, then one would be well on the road to a 
reform of the price mechanism. The better the price mechanism 
becomes, the less necessary, and the easier, is the task of estimating 
the APs (though the need for project evaluation would not, of 
course, be eliminated). It would indeed be good if actual producer 
prices were equal to APs. Since the main means open to govern- 
ments to achieve a socially desirable set of prices are taxation and 
subsidization, together with management of the exchange rate, we 
now turn to a discussion of their role. 
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5.5 The Exchange Rate and the Optimum Use of Taxes and 
Subsidies 

If a country were suddenly to remove quotas and tariffs so as to 
bring the domestic prices of traded goods in line with border prices, 
it would surely run into crippling balance of payments problems. 
Indeed, just this argument is used to support the conventional 
wisdom that developing countries must control the use of foreign 
exchange. But, broadly speaking, the best way of controlling 
foreign exchange is to keep its price high enough. Aligning domestic 
prices with world prices need not mean that the country is flooded 
with imports it cannot afford. If some prices come down, others 
should go up, and the way to ensure t’ it is to devalue at the same 
time as tariffs are reformed. Of course, price increases — and some 
are implied by such a policy — ^may be politically very unpopular. 
If only for this reason, it will normally be prudent to plan a gradual 
transition from one system to another, especially when the changes 
which need to be made are large. It must also be said that, if tariffs 
were removed, some of them should be replaced by taxes on sales 
to consumers. 

It may well be desirable to control some uses of foreign exchange 
(e.g. capital exports), but general control usually leads to increasing 
divergence between actual and accounting prices. In recent years, 
a number of developing countries have reduced controls over im- 
ports and foreign exchange, and taken steps to raise the price of 
foreign exchange, and hence imports, to a level at which such 
decontrol is possible. We believe these changes, such as have oc- 
curred in Brazil, Taiwan, South Korea, and the Philippines, are in 
the right direction.^ In the remainder of this chapter we shall work 
on the assumption that the exchange rate is, when necessary, 
adjusted to keep international payments in balance and therefore 
that there is no extensive use of import controls for balance of 
payments reasons. 

Taxation has two main purposes. One is to reduce private con- 
sumption, and thus free resources for investment and government 
consumption. The other, and here c include negative taxes or 
subsidies, is to correct distortions which arise from the free operation 
of the price mechanism: excessive inequality, although not normally 
referred to as a ^distortion’, may be regarded by some people as one 
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of the most important. At the same time, taxation (and subsidiza- 
tion) can, as an unwanted by-product, create new distortions. 
Taxes and subsidies also have administrative costs. 

Every tax contains within itself some conflict. In reducing private 
consumption and in removing distortions, it almost inevitably 
creates other distortions. For instance, heavy taxation of luxuries will 
reduce private consumption and help to reduce inequality, but it 
means that more resources are required to keep the rich at any 
particular real income level than would otherwise have been needed, 
and it is liable to reduce incentives to work hard and take risks. 
Taxation may be said to be optimal when a good, rational, and 
benevolent government has carefully weighed all such effects. In 
practice, of course, many bad taxes exist because governments do 
not understand the w^orkings of the economic system, or because 
special interests are preferred to the common weal. 

We are not very much concerned with direct taxes in this book. 
But a brief discussion of how the above principles affect indirect 
taxation will be useful. 

First, the primary intention of taxation being, normally, to 
restrain private consumption, indirect taxes are best imposed on the 
sales of final consumers’ goods. Where possible the taxation of 
intermediate goods should be avoided. The only point of taxing 
intermediates is really to raise the price of those consumers’ goods 
which use them. It is much better to tax these latter goods directly, 
for this does not result in producers trying to minimize tlie use of 
those inputs which happen to be taxed. ^ There can admittedly be 
administrative reasons for taxing the input of a material into a 
consumption good: tins arises, for instance, when the producers of 
the input are relatively few and large, while those of the consump- 
tion good are small and many. But before doing so, the end-uses of 
the int^ermediate, and the possibilities open to producers to use 
other inputs instead, should be carefully considered. Thus a tax on 
steel is unlikely to be a very good tax, since much of it is bought by 
the government itself, or goes into investment which one does not 
normally want to tax; while consumer goods which use steel, like 
cars and refirigerators, can easily be taxed. 

Many goods arc both producer and consumer goods — coal, oil, 
electricity, passenger cars, typewriters, etc. There are many minor 
items which are imimportant for industrial costs, and it can hardly 

^ This does not apply when a value-added tax is used, because any purchaser 
of the taxed good who pays value-added tax can set off the tax paid against his 
own liability. The burden of the tax thus falls ultimately on the final product. 
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matter if they are taxed as consumer goods. Power is the most 
important, but in this case it is very easy to separate industrial and 
domestic consumption, and tax only the latter. Passenger cars and 
petrol are the most important items where a separation of markets 
is difficult or impossible. If they are taxed as consumer goods, care 
should be taken to see that close substitutes, even if mainly pro- 
ducers’ goods, are equally taxed (failure to appreciate this has led, 
for example, to an uneconomic shift to diesel engines in some countries) . 

Exports are intermediate goods from the point of view of the 
exporting country -their function is to ‘produce’ imports. They 
should not therefore normally be taxed. There are two exceptions 
to this. The first is when the price can be raised by restricting 
supply: then the price received by the exporting country is not the 
marginal revenue obtained, and a corrective tax is desirable. The 
second exception arises when the price of an export is liable to 
severe fluctuations. A sliding-scale export tax (which becomes zero 
wlien the price is ‘normal’, and a subsidy where lower still) may 
then be a good way of smoothing private income and expenditure 
(a marketing board may also adopt policies which come to the 
same thing). 

Tariffs, by which we shall mean any tax levied on imports, often 
account for quite a high proportion of the revenue of developing 
countries. Tariffs are not necessarily protective in intention or 
effect. If the tariff is not expected to encourage, and does not result 
in, domestic production of the taxed good or a substitute, then it is 
purely a revenue tariff. One can often ensure that there is no 
protective effect by having an excise tax on domestic production 
equal to the tariff. These primarily revenue taxes should not 
normally be levied on intermediate goods. 

But tariffs are much associated with protection. Tariff protection 
means having a lower tax on domestic production than on imports. 
Suppose it is a consumption good which is in question, and that, 
protection apart, the government considers the ideal rate of tax 
to be x7o* Then protection implies having either a local production 
tax of less than X%, or a tariff of more than x%. Compared with the 
ideal tax, protection may thus either lose or gain revenue. Since the 
ideal tax on producers’ goods is normally zero, a tariff on them will 
raise revenue, so long as it is not too high. 

The intention has been that protective tariffs should be corrective: 
for it is widely believed that industry needs more encouragement 
than it would get if indirect taxation did not favour domestic 
production. But, in practice, tariffs have been highly distorting. 
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Their protective effect varies enormously from industry to industry, 
for no logical reason. Often the protective effect is negative, as 
when the tariff system raises the price of inputs but not outputs: this 
is always the case for exports. 

The corrective intention of protection can usually be better 
realized in other ways. The reason why some industries need S]>ecial 
encouragement in developing countrie can almost always be 
expressed as a divergence of actual and . counting prices. Some- 
times the corrective device will be a tax (the taxation of agricultural 
or mining exports for which the world demand is inelastic indirectly 
encourages industrialization). More usually it will consist of the 
subsidization of inputs, especially labour which, we have seen, is 
often overpriced in the modern sectors of (l<*vcloping countries. 
Sufficient subsidization is often thought to ht 'mpossible, l>ecausc 
other taxes are required to pay the subsidies We cannot go fully 
into this objection here, and will give only a hint as to why we think 
it is of only very limitc ! validity.^ Protection is itself a sort of 
subsidization. The consumer pays the ‘subsidy* directly in the form 
of a higher price. This is true even of a protected producer's good 
for the higher price will ultimately be passed on to consumers (to 
some extent of course it will be the prices of government purchases 
which are raised by protection: the government could to this 
extent subsidize the producers in other ways). If domestic produc- 
tion for the home market is taxed as heavily as imports, the resultant 
increase in revenues can be paid back to industry in the form of 
subsidies which correct the distortions whose presence makes the 
special encouragement of indastry desirable. The consumer, of 
course, ultimately pays either way. In the one case industry is 
subsidized by getting a high price for domestic sales. In the other, 
the consumer pays the same, the producer gets less by way of sales 
revenue, and receives the difference in the form of subsidies to those 
factors of production which arc overpriced. Sometimes, for adminb- 
trative reasons, domestic production b harder to tax than imports 
(though not where smuggling is easy) : and, again for administrative 
reasons, subsidies may be hard to adminbter without inviting 
corruption. This applies especially to very small-scale industry. In 
such cases, an element of protection may be desirable and will arbe 
naturally if competing products, whether they are imported or made 
by local large scale industry, are taxed.* 


* For further discussion of this point, see Little, 1971. 

* The subjects of this and the preceding paragraph arc disctisscd at length in 
Little, Scitovsky, and Scott, 1970. 
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Turning to agriculture, taxes and subsidies are already extensively 
used* Here it is mainly commodity prices, both for inputs and out- 
puts, that are in question. The chief difficulty arbes when it b 
desired to subsidize some production for income-distribution 
reasons (usually because it b important for small farmers or poor 
regions), with the result that too much gets produced. There is also 
the problem of how to tax richer farmers without wantonly inter- 
fering with productive efficiency. But it would take us too far afield 
to explore how the difficulties can 1 '.t be overcome. In the more 
capitalized parts of agriculture in d eloping countries — plantations 
— the subsidization of labour may be desirable. 

In the main non-traded sector no new problems arise. There b 
here no question of whether to j port, produce for the domestic 
market only, or produce for export as well — a question which makes 
the subject of protection versus subsidization so important. But there 
is still the problem tb'^t wage rates may be wrong in relation to 
output and other input prices; and there is also the problem of 
pricing the output, which is linked to producing the right amount. 
I'hb is described in detail in is^.3. 

5.6 Summary 

\Vc may now conclude with a sketch of what the economy might 
look like if our system of shadow-pricing and investment selection 
had been comprehensively used for many years, or if the government 
irrespective of the process of investment selection deliberately tried 
to reform the price mechanism to bring about equality of prices and 
accounting prices. Only the broadest sketch is possible, because, of 
course, the detail would vary from country to country. 

The most important and difficult change for a number of countries 
would be managing trade predominantly, though not necessarily 
entirely, by prices rather than quantitative controls: many already 
do this. Although this could be achieved by a combination of tariffs 
and export subsidies, such methods are very unlikely to be as sati'^- 
factory as changing the exchange 1 ate whenever required (as is now 
done in Brazil), or permitting it 'o fioat. In the rest of this sketch a 
flexible exchange rate is assumed, lariffs not being used as a sub- 
stitute. But there would be tariffs (and possibly some export taxes) 
for various reasons. Firstly, there might be some tariffs because it 
was thought that foreign supply of some goods w'as inelastic. 
Secondly, there might be a low uniform tariff to allow for some 
general inelasticity of world demand or supply. Thirdly, there 
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would, of course, be tariffs on most consumption goods (all, perhaps, 
except a few very basic necessities) as part of the general tax 
system: but this latter variety of tariff would be matched, whenever 
administratively possible, by excise duties on domestic production 
so that this major component of the tariff system would not be 
protective. The main vehicle to encourage domestic industrial 
production would be subsidies, especially on labour:^ besides this, 
improved capital markets, and a cheap supply of advice and 
information are also of importance. 

If this sketch seems too radical for some, this does not at all imply 
that our adv'ocated system of APs should not be embarked upon. It 
is merely the 'augmenturn ad optimum' of the system. Indeed it can 
be said that if such reforms are not to be envisaged in the near future, 
then a system of accounting prices is all the more essential, although 
rather harder to apply. 


^ This sketch can be found, enlarged, in Little, Scitovsky, and Scott, 1970— 
together with a discussion of the problems of transition. 


80 



Part Two 

PROJECT ANALYSIS AND PLANNING 




CHAPTER SIX 


Plans, Project Choice, and Project 
Design 


In this chapter wc turn to a consideration of the relationship between 
project planning and macroeconomic and sectoral planning: wc 
also consider the institutional structure required to integrate project 
planning into overall investment planning, and the roles of different 
types of evaluating agencies, including the foreign aid agencies. 

6.1 Public Ownership and Planning 

The degree of public ownership and planning varies very greatly in 
developing countries. The two are not the same. 

A large public sector does not by any means imply much cen- 
tralized planning. Different departments may make their own 
investment plans, with little attempt made by a central department 
or planning office to relate these to the future of the economy, or to 
assess priorities. Nor, where some such attempt is made, is it 
necessarily made within the framework of a plan which seeks to 
predict, or to influence or control, the movement of the main 
economic magnitudes (such as consumption, savings and investment, 
or the balance of payments, , as well as their breakdown by major 
sectors. Where there is such a ‘macroeconomic’ plan (which may or 
may not be published), the extent to which it is supposed to be 
operational, indicative, or only predictive, in turn varies widely; 
as also does its possibility of achievement, and in general its relation 
to reality. 

On the other hand, a small public sector, more or less limited to 
traditional activities, is consistent with the government having a 
major deliberate influence on project selection: but, where it 
exercises such influence, it does not follow that it exercises it 
according to any established or discernible principles. 

Despite the great range of circumstances, it is necessary to relate 
project selection to planning. Ideally at least, the two are intimately 
connected, as will appear below. In this chapter the public sector is 
considered alone, neglecting the private sector and relations between 
the tw'o, which are dealt with in Chapter VII. A government Is no 
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exception to the rule that every agent of rational intent must plan 
his expenditure. This is not to say that investment expenditure, 
with which we arc primarily concerned, need be centrally planned. 
A lot can be delegated to departments, municipalities, and public 
companies. But large projects must be centrally scrutinized, decided 
upon, and fitted into an investment programme, if government 
planning is to have any meaning. 

6.2 Plans and Projects 
6.21 Plans Require Projects 

A sound plan requires a great deal of knowledge about existing and 
potential projects. This is obvious enough for a short-term opera- 
tional plan (1-5 years) which should, among other things, contain 
firm and realizable plans for expenditure in different sectors. But it 
is just as true for a ‘perspective’ plan, by which A^e mean a medium- 
term sketch of economic developments in quantitative form, 
covering a period of, say, 10 to 15 years. 

Such a perspective plan will lay down target rates of growth for 
gross national product, consumption, and also for investment and 
its financing by both domestic and foreign savings. For thb to be 
done, it is clear that realistic assumptions must be made as to the 
amount of investment that can be achieved in each year, about the 
lags between investment and output, and finally about the amount 
of output which will flow when capacity operation is achieved (the 
capital-output rado). Only then can one establish a well-worked- 
out reladonship between investment and the growth rate — for the 
relationship between the two is not simple, and varies greatly from 
time to time, and country to country. 

Realisdc assumpdons about the level of investment which can be 
effectively carried out, and the connecdon between this investment 
and output, presuppose a knowledge of the rate at which good 
projects can be planned, designed, built, and brought to capacity 
op>eradon. One also needs to know the capital-output ratios which 
can be expected in different sectors of the economy. It is important 
to note that this kind of knowledge cannot be sufficiently accurately 
obtained either through the study of investment and output trends 
in other economies, or from project data, derived from other, 
especially fully industrialized, economies. However, lacking any- 
thing better, it may be necessary to use such sources. If so, allowance 
should be made for the fact that costs are usually higher than 
expected, and outputs lower, in developing countries than they are 
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in industrialized countries. Further to this, the capacity to develop 
sound projects is often overestimated, while the time-period required 
for their planning, their construction, and for bringing them to full 
production, is underestimated. In short, if a plan is to be consistent 
and feasible, a lot of self-knowledge is required. If this self-knowledge 
is to be gained, the critical appraisal nf projects wliich have already 
been constructed should not be neglected. 

But one cannot be satisfied v ith a plan wliich is merely consistent 
and feasible. In principle, there are an infinite number of such plans, 
many of them bad, and only one of which is the best of all. One can 
never hope to arrive at this optimum plan. But unless a government 
strives continuously to direct investment to those sectors where it 
will yield the most benefits to the economy, and within sectors to 
projects which yield most, it will certainly end up with a plan which 
is very far short of what could achi«‘vcd. I hus, if the division of 
investment between different sector"' of the economy is to be 
rational, it is essential tliat the costs and brnefits of many different 
projects in each sector should be assessed on a comparable basis. 

I lore, one must admit that there are s<‘vcre liniits to what economic 
analysis can achieve. Xo matter the stctor of activity, costs are 
rf'latively easy to estimate on a comparable l)asis. But this is not true 
of benefits. 'I'he cHIVk ulty of estimating benefits increases as one 
moves from industry, agriculture, and the economic infra<;tructurc, 
oil the one hand, to siu li a<'livities as ixlucation, health, and birth 
control, on the otlier. ^Ve are conct rned in this book only with the 
former areas. This is not to say that SCB analysis is valueless in the 
latter. The difference is tbit in the former measurement is often 
^ulficienlly soundly based for it to be reasiuiable to let it determine 
decisinus; while in the latter measurement is still experimental, and 
SC IB analysis can be regarded as no better than a guide who has 
some familiarity witli a regicui that has not been fully mapped. 

While hunch must play a part in the above-mentioned sectors 
wliere benefits are hard to measure, it is ofieii carried much too far, 
and usurps the place of economic analysi', even \Nherc the latter 
can be well applied. Such hunches often cany the misapplied and 
euphemistic name of ‘strategies’. A ’ " of some of the hunches, 
dogmas, doctrines, or ‘strategics’, which liavc played a role, suggests 
that they can have no general validity. They include the following: 

(i) Priority must be given to industry. 

(ii) Self-sufliciency in food is a first consideration. 

(iii) Heavy or basic industry must be established first. 

p.A.p. — 4 
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(iv) Light and consumer goods industiics arc usually, and 
should be, established first. 

(v) Labour-intensive industries must have priority. 

(vi) There is a lot to be said for capital-intensive industries. 

(vii) Preference must be given to industries which process 
indigenous materials, especially those which are exported. 

(viii) Import substitution is the best road to progress. 

Countries differ a lot in their natural endowment, their acquired 
skills, their location and trading opportunities, and their institutional 
development. The best direction of advance of a particular economy 
can be determined only by close analysis of that economy. Further- 
more, non-quantitativc analysis, even if shrewd, is dangerous. It 
tends to lead to exaggeration. Excessive emphasis on one sector and 
neglect of another is not uncommon. The best balance between 
sectors can be achieved only by applying quantitative analysis 
whenever possible. All the arguments which lead some to advocate 
more for agriculture, and others more for light, or for heavy, 
industry, :an be given due weight. The arguments on both sides 
usually ha\e some validity: in practice, though, everything depends 
on how mi ch validity —and this can be determined only by a 
proper s)btem of cost-benefit analysis. 

The point has been made that good lealistic plans can hardly be 
formulated in the absence of a great deal of pioject planning, and 
without piopcr economic appiaisal of projects. This should be 
obvious: in fact it has been almost everywhere neglected. It is 
w'idcly accepted that one of the main reasons why planning is 
required is that market prices arc misleading. It is ironical that 
most planning at the project level has nevertheless been done in the 
light of market prices. 


6*22 Projects Require Plans 

But it is also true that the best economic appraisal of projects cannot 
be made without a plan. To choose the right projects, one must have 
an estimate of the demand for the product. But how can one estimate 
the domestic demand for any product unless one has some idea of 
how the economy will develop ? And how the economy develops in 
turn depends on the long-range plans and policies of the govern- 
ment. For instance, one can go very wrong in estimating future 
d(*mand if one bases the estimate solely on past trends. This is 
particularly true of intermediate goods and capital goods. In these 


86 



PlanSy Project Choice^ and Project Design 

spheres especially, the government’s plans for industrialization and 
capital development must play a large role in any demand analysis. 
This sounds obvious indeed, but even so there are examples of its 
neglect. 

However, it must always be remembered that the total demand 
(including sometimes export demand) for many goods may be met 
either by imports or by domestic production. The extent to which 
one or the other of these sources of supply will be dominant depends 
very much on government policies with respect to tariffs, exchange 
rates, and import controls. 7’hese in turn will depend on estimates 
of how the overall supply and demand for foreign exchange is 
likely to develop. 

Turning to the supply side, any analysis of the real cost of a 
project requires a knowledge of the strength of the sea .ies which 
are operating and will operate in the economy. It is most usual to 
take the actual prices of scarce resources, reigning at the time, as 
adequate measures of the real scarcities. But scarcities change as 
development proceeds: and projects last lo or 20 years or more. 
In theory, at least, future prices thus need to be predicted, and used 
for the estimation of those costs and benefits which occur in the 
future. In particular, the relative scarcity of domestic and foreign 
resources may change, involving a change in the exchange rate. 
Furthermore, some scarcities, or present bottlenecks, may be broken 
in a few years* time. If this can be foiesccn, it would be wrong to use 
the existing price as a measure of scarcity throughout the life of the 
project. A likely future change in a price may be taken as a reason 
for using an accounting p) 'cc now — as an approximation to the 
insertion of a predicted price for each future year.^ 

Part, at least, of the point of perspective planning should be to 
help the planner to guess how scarcities will change. Will disguised 
or actual unemployment rise or fall ? Will the balance of payments 
position become easier? Will the population growth continue to 
accelerate, with its implications for educational expenditure? And 
so on! Thus the look into the future — and it can be somewhat 
better founded than mere crystal-gazing — which perspective 
planning in particular entails is necv.^ary in order to produce 
informed guesses as to future scarcities. 

It is not only in matters of supply and demand that perspective 
planning should help. Economic planning consists of juggling with 

‘ For example, Israel is said to have used a shadow rate of exchange in project 
anah’sis because the reasonable expectation was that foreign exchange would get 
scarcer. Sec Bruno, 1967. 
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resources to produce tlie best outcome: this can be achieved only if 
the planner has some values to steer by. \Vc have assumed that 
consumption is the ultimate objective. But wc have also seen that 
the project planners and evaluators cannot aim for this target 
without being given (or assuming for themselves) some value 
judgments concerning the distribution of consumption between 
people of both today and the future. To be more concrete, in our 
system they need to know at least an accounting rate of interest 
(ARI), and a shadow wag(‘ rate^ (SWR ~wc retain the word 
‘shadow’ rather than ‘ac counting’ for the wage rate because it has 
become a familiar concept), these two project planning parameters 
being, as we have seen, detei mined in the light of distributional 
value judgments. 

Clearly, it is desirable that the political authorities should lay 
down, in consultation with project and other planners, these 
parameters. This implies close contact with some })lanning division 
— whose existence is now assumed. Let us call it the Central Ofllce 
of Project Evaluation (COPE), whi('h will be part of the ministry 
or commission responsible for planning and coordinating public 
investment. But ininisteis will not be able to make sound judgments 
about such matters unless they can form, in broad outline, some 
idea about the future course of the economy. For instance, one 
cannot make a sensible judgment about shadow' wage rates without 
knowing how fast the working population is likely to grow. Again, 
informed guesses about many aspects of the 1‘uture of the economy 
are useful when deciding on the discount rate (this is discussed in 
more detail in 14.4). Thus an Office of Perspe ctive Planning (OPP) 
should also be in close contact with ministers, and take part in 
discussions concerning project planning. ( Fhe COPE and the OPP 
could conceivably be one.) 

The above description may .scern a little idealistic to some. But it 
is not really so. The basic elements of such a planning framework 
exist in many countries.^ Moreover the idea that a rate of discount 
is an important planning parameter, which must be arrived at by 
consultation between planners, economists, and politicians, is 
certainly not unpractical. It is recognized and used in a number of 
countries. For developing countries, vve arc urging the addition of a 

* This would in practice be expressed as an accounting discount to be applied 
to actual wagei. It coulfl vary with the level of wages, and by region. 

* Recently a GOPK has been instituted in the Planning Commission in India 
(known as PAU -Project Appraisal Division). An OPP (known in India as the 
PPD —Perspective Planning Division) has existed for many years. 
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second such policy instrument which would be a formula expressing 
the accounting or shadow wage to be used in project evaluation as 
a function of the actual wage, and also, possibly, as a function of the 
region in which the project was to be established. This is analogous 
to the ‘employment premium* used for development areas in the 
U.K., (see 4.2). 

However, project planning and evaluation will continue to be 
done in many countries without the benefit of the kind of planning 
framework sketched above. ^Vhercas it is beyond argument that 
good plans require good projects, the argument that a proper 
analysis of projects itself requires good plans can be overemphasized. 
It is true that analysis within the framework of an overall plan for 
the economy should produce a better estimate of the costs and 
benefits of a project than can be the case if no plan exists. But this 
docs not at all imply that cost'-benefit analy^^is is useless if it has to 
be done without the benefit of know ledge of the central government’s 
guesses as to the future de/elopment of the economy. It will probably 
be less good insofar as gues'si^s have to be made about the govern- 
ment’s own investment intentions. But, m general, one can make 
some guess as to the real scarcities which face the economy in its 
development, and put a price on them, even without the help of 
any attempt at overall planning. The difiercnce is that the guess will 
be Ie.ss enlightened without such planning ^although less en- 
lightened it may sometimes be better — unrealistic planning has on 
occasion made demand estimates worse than they otherwise would 
have been, with the consequence of wasted investment). 

Finally, social cost -ben 'dit analysis can proceed without the 
analyst liaving explicit guidance on values. In that event he has to 
be guided partly by his own sense of morality, while also interpreting 
government policy in a broad sense so that he does not feed in values 
that arc at variance w'ilh it. He may also feel bound to leave more 
things open and unquantified w'hen he presents his analysis. We 
discuss this again in 8.53. 

6.23 The Interaction of Project Analysis and Plan Formulation 
in presenting the twin propositions th i ‘plans require projects' and 
‘projects require plans’, it may seem tiiat an insoluble chicken-and- 
egg dilemma has been posed. If good plans cannot be formulated 
without a proper economic appraisal of projects, and if the real 
value of projects cannot be propcily ascertained, except w'ithin 
the fiamcwork of a plan, where docs one start? But the chicken- 
and-egg analogy is false, as one is never totally devoid of knowledge. 
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Inadequate or inaccurate plans may be first formulated with little 
knowledge of the contribution to growth made by individual 
projects. These in turn should permit improvements in project 
analysis and appraisals, and so on. Macroeconomic planning, in 
terms of figures aggregated for the whole economy, can then be 
gradually improved in the light of improvements in micro- 
economic planning, i.e. planning at the sectoral and project levels; 
and vice versa. By such iteration and reiteration, one gradually 
tries to come nearer to an optimum plan. 

There are a few economists who reject the kind of feed-back 
process described and deny that the cost-benefit analysis of projects 
can play a valid role in optimal planning. They sec the plan as the 
solution of an optimum programming model of the economy. The 
objective function might be specified in much the same way as we 
have described, that is, as the weighted sum of everyone’s con- 
sumption from now to eternity; and the constraints might also be 
similar, being specified in terms of quantities of resources. Informa- 
tion on the inputs and outputs of all existing production processes, 
and the inputs and outputs appertaining to all future possible pro- 
jects, are also in principle requiicd, for these constitute the techno- 
logical possibilities of transforming resources into consumption. The 
solution of the model (assuming it were soluble) would yield the 
optimum quantities of all goods to be produced at all periods: as 
a by-product it would also yield the optimum prices, these being 
the veiy accounting prices whose estimation is discussed in Part III 
of this book. But these prices would be redundant, for the model 
would already have selected the processes and projects to be used, 
together with their inputs and outputs. These economists point out 
that prices are signposts, and if one has already reached one’s 
destination one has no need of signposts. Thus the argument is that 
correct accounting prices cannot be established w'ithout ‘solving’ 
the whole economy, or, what comes to the same thing, that a project 
can be correctly selected or rejected only simultaneously w'ith the 
selection and rejection of all other projects. 

One might think that the unworldliness of the above line of 
argument was obvious enough. But it is an argument which is often 
repeated, and has had some influence, and it is therefore necessary 
at least to give brief reasons why we find it entirely unconvincing. 

(i) Technological information neither is, nor soon wall be, 
available in an accessible form for the Vomputerization and 
solution of models of a whole economy in sufficient detail for 
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deciding on particular processes and projects. Such informa- 
tion is always more or less aggregated, and even if one can 
envisage compiling and solving input/output matrices with 
many hundreds of rows and columns, one would still find 
mentioned only a tiny fraction of the numbers of separately 
identifiable things which are produced by all but the simplest 
economies. 

(ii) Despite the aggregation, technological matrices require so 
much work for their assembly that they arc invariably many 
years out of date. 

(iii) One can feed only known technologies into such a model. 
But virtually every project contains technology, in the form 
of the input/output mix, which is new for that economy. 
Simultaneity could not therefore be achieved, and the model 
would in principle need to be re-solved for every new project. 
Since prcjjects in reality come up for decision soiatim, and 
increased knowledge* of the possibilities is a continuous 
process, so too should amendments of both operational and 
jierspective plans be a continuous process. 

The above arc the more pracli'^al diHirulties. But there are also 
theoretical reasons why such models usually give implausible 
results (until one has tinkered with them so that they are constrained 
to produce answers which one alrt'ady Imds sensible on grounds of 
general economic reasoning). Fiistly, economic relationships have 
to be assumed to be linear when they arc certainly not (and conse- 
quently arbitrary constraints have to be inserted to prevent ridi- 
culous solutions) : when model manifestly fails to reflect the 
workings of the rCiil woild, it is absurd to suppose that it can 
produce an optimum sohiiioii of anything but itself. Secondly, such 
models can handle only a very limited range of techniques so that 
coefTicicnts are fixed foi most sectois, and there is no response to 
price changes. 'Fhere is an enormous amount of evidence suggesting 
that people not only respond to pri('es within a giv('n frainew'ork of 
technical knowledge, but also that they make innovations and 
inventions in older to economi/e iji the use of scarce resources. 
Consequently the ‘solution' of any mouel, based on a fixed techno- 
logical matrix, will immediately faKify itself by changing that 
matrix. 

VVe do not, however, want to deiidc! research on such models, 
or to maintain that they eaii play no part in planning. Given the 
degree of aggregation it seems that their role is limited to pcrspec- 
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tive planning. Here they may, if very carefully handled so as to 
avoid their worst failings, give some insight as to the likely desirable 
development of the economy on a broad sectoral basis.' ^Vhen it 
comes to filling in the sectors, tliey are useless. 

It remains only to deal with the question whether the simul- 
taneous solution of an ideal model of the whole system is nevertheless 
needed to throw up correct accounting prices. Since no such model 
or solution is possible, the answer is that one must find indirect 
ways of guessing the accounting prices that would hold for an 
optimal solution. In so doing one starts with actual prices, for the 
market mechanism does provide a ‘solution* to the actual economy, 
and indeed a new solution every minute. But, as we have seen, there 
are good reasons to believe that these solutions arc not optimal. By 
allowing for these reasons, one can make good guesses about how 
to amemd actual prices to approach nearer to those prices which 
would be likely to reign if the economy were operating in a properly 
efficient manner in pursuit of the objectives demanded of it. 

We have now dealt with the mutual ‘feedback’ between project 
analysis on the one hand and the foinuilation of economic plans in 
terms of rather broad inaciocconomic aggregates on the other hand. 
In summary, one can say ’a) that reasonable economic plans are 
not likely to be achieved without an assesi>mcnt of the producti\ity 
of investment in various bcctoi^ -which requires project knowledge, 
and {b) that a good assessment of the producti\ity of investments 
itself requires a knowledge of scarcities and benefits which can, in 
principle, be properly made only il' a long-iun plan has been con- 
structed on the ba>is of choosing the inO'>t productive investments. 
Everything thus hangs togetiicr, and planning must proceed on this 
understanding. 

6.3 The Selection of Projects, and the Investment Pro- 
gramme 

Most countries, whether they formally have plans or not, arc now 
alive to the fact that a single year, the traditional period for bud- 
geting, is too short a time over which to plan government expendi- 
ture, especially investment expenditure. Those planning to spend 
public money on investments, which once decided may commit 
capital expenditure foi five or more years aliead, need to be guided 
by estimates of how much is likely to be available for such expendi- 

* Sec Khan and Minlf-rs, 1973. For a valuable survey of programming models 
sec Manne, 1972. 
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tiircs for several future years. Of course it is true that the further 
ahead, the less firm will such estimates be, but it is probably worth 
trying to look five years ahead, which is what most plans do. In 
principle any such five-year forward look should be revised as 
often as possible — the ‘rolling plan’ as it is sometimes termed: 
experience has shown that constructing a new plan only quinqu- 
ennially can lead to uneven investment. 

The investment programme will then be phased so as to secure 
expenditures of about the right amount, this year, next year, and 
so on. For the current year, the estimates should be very firm. In 
subsequent years, they cannot be so firm, for they will be based to 
some extent on projects which are not yet approved, and for which 
plans may not have been finalized or evaluated. The main purpose 
of looking further ahead is to see, on the one hand, that projects 
already approved and beginning' to be implemented do not already 
add up to an excessive commitment in some future year, and, on the 
other hand, that a sufficient number of projects likely to be approved 
(or having received provisional approval at the ‘feasibility’ stage) 
are in a sufficiently far advanced state of prcpaiatioii for enough 
expenditure to be capable of being efficiently made in futuie years. 

Ideally, at any one time, there will be more projects on which 
money could be spent than there is money available, so that the 
least good can be abandoned, sent back for redesign, or simply 
postponed to a time when more funds are a\ailable and better 
projects are not forthcoming. There will, ideally, also be sufficient 
project planning to ensure that this state of affairs normally con- 
tinues. Of course, it is wa. teful if many projects, which have been 
brought to an advanced stage of preparation, are abandoned : but 
this should seldom happen, for decisions in principle can be taken 
on the basis of engineering cost estimates which are made before 
the most expensive process of detailed design is undertaken. That 
there should always be an excess supply of projects at any one time 
need not imply that a lot of design w'ork never comes to fruition. 

In a number of developing countries there ic a deficiency of projects 
in a sufficiently adv'anced state of preparation for sensible decision 
to be taken. This implies that the cou^ try has failed or been unable 
to find sufficient skilled people, at home or from abroad, to devote 
to this work. Sometimes there is also a deficiency because decision- 
makers, who often include aid agencies as well as tlie local govern- 
ment, procrastinate. 

For the above reason, some people are suspicious of the idea of 
setting up any complicated system of project evaluation. They fear 

P.A.P. — ^4* 
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it may delay decision-making even further, and hence reduce the 
level of investment below what it might be. As against this, a 
proper economic evaluation requires resources which arc very 
small compared to those required anyway at the engineering level, 
and it can reduce the amount of decision-making time necessary at 
the higliest levels. Moreover it must be emphasized that selection is 
still required even if there is a deficiency of projects. This is because 
it can veiy well be better to do nothing and save (or not borrow) 
the money than embark on some projects. 'I'liere is no doubt that 
there have been many investments in developing countries which 
have actually reduced the nati<mal income and been a burden on 
the people. Delay is not .dways bad. 'riie general problem is then 
to formulate a ciiterion which will cither permit a just sufficient 
number of jiiojccts to b(‘ .ippnned to fill ii{) tlic investment pro- 
gramme from year to year,^ or admit all projects such that it is 
better to proceed than do nothing. 

The bavic formal ciiterion is to acctpt all projects wdth positive 
present social value 'PS\'). \Vc have seen that the estimate of this 
PS\^ will vaiy with two policy instruments which should ideally be 
the subject of decision by the central government. These arc the 
shadow wage rates used in tlic project evaluations, and the account- 
ing rate of interest These two arc mutually dependent: if the SWRs 
are low' then a high ARI is likely to be required to ensure that there 
arc not too many projects with positive PS\'; this is simply because 
lowering the SWR reduces accounting costs, and licnce raises the 
PS\’. Only it thi're is a bollleneck in piojcct preparation, or if some 
cr)untry has litlh’ po^silhliiy of development and a lot of money, arc 
both SWR and .ARI likely to b<* low’. Some oil-producing countries 
aie a case in point: here the ARI is likely to be no more than the 
real late of interest which can be earned on foreign portfolio invest- 
ment, say 4'"',. 

"Ihe formal inter-relationship of these instruments is rather 
intricate', and the factors affecting their estimation complicated: 
discussion of this is reserved for 14.15 and i.p4. At tliis point in the 
argument it is necessary' only to understand their modus operandi. Of 

* I is an anf illary c>f phasing rxprnrliUirc f)n the pr^-jrfts so that 

I »»lr>nly thf* avrr.ige anioinit of rxp^'iKJilurr ovrr a niiriihrr of years is about 
but so til ii It clofs not fluctuate unduly, 'this is not in print ifilc too (lilhMilt, first 
Ijffau'-f* ( nnsidrrablo flur tuation is pernnssiblc (.my cstimatr of llir amount of 
publn inse^tmrnt (Ifsir.ible in a single \ear, or even shorter jiciiod, on inacro- 
erononiK gronncls is subject to c|mle wide error), anri seroncJly because it should 
be pcrtsible to advance or delay the iniplcriicnlation of many projects at fairly 
short notice. 
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tlic two, the SWR will, presumably, be chosen with rather long- 
term considerations in mind— such considerations including, as we 
have seen, the desired demand for labour and the supply of savings. 
This implies that the shorter-term regulator, which serves the 
function of rationing acceptable projects, must be the ARL^ 

Up to this point the argument has proceeded as if the government 
had a single investment budget. Before making any further observa- 
tions about the use of the ARI it is necessary to approach reality 
more closely. Investment proposals may come up from many 
different sources, from the different ministries or departments, 
possibly from quasi-independent government agencies, and from 
natiimalized industries or public companies. Some of these depart- 
ments or agencies, including those responsible for health, education, 
defence, and law and order, will be responsible for investment 
proj)osals whose expected social benefit can hardly be expressed in 
quantifiable terms: for such investments the present value criterion 
is not operable. This is not to say that projects need not be submitted, 
nor that project analysis plays no role: on the contrary, certain 
objectives can be decided on as a matter of policy (c.g. the size of 
the secondary school intake, or number of hospital beds), in which 
case the departmental programmes can be considered from the 
point of view of cost-effectiveness. But the criterion of present value 
cannot determine the level of investment permitted for that 
department. 

There must therefore be separate budgets for the non-quantifiable 
sectors. The total size of these should depend on the marginal rate 
of social profit resulting from a change in the size of the quantifiable 
investment budget. The smaller the latter the more reasonable it 
will seem to spend money on education and health which, apart 
from making some contribution to development, are desirable in 
themselves. But there is a limit to this, for investment in education 
and health results in the need for recurrent expenditure in future 
years, which will limit investment in industry, etc., just when more 
socially profitable investments in these fieldN may be coming forward, 
'rhere can thus come a point when it may be better to raise less 
taxation for a few years rather than mvest as much as possible — 
or else to invest abroad. This is all the more true insofar as domestic 


* In pniiLiplc, any revision of the ARI implies also recalculating the S\^ Rs. 
lUil there is reason to believe that the latter may not he very sensitive to changes in 
the former. We would envis.'^ge that in practice revisions to die ARI might not 
require recalculation of the SWRs, especially if they were thought oi as provisional 
or temporary. 
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investment is also a drain on foreign exchange reserves which might 
have been put to better use later. 

For the purposes of this book, wc effectively limit ourselves to the 
sectors or sub-scctors which together comprise the quantifiable 
‘area’ ; and we here assume that the investment budget for this area 
has been decided, \\lien wc speak of the investment budget, we 
henceforward mean the total budget for quantifiable investments. 
Rut this budget, wliich need not be thought of as rigid except for a 
short period ahead, is itself split up between departments. The 
problem is to see that the departmental totals add up to about the 
right amount. 

There are two basic wavs of solving this problem. The first is to 
allocate departmental budgets, as in the case of the non-quanlifiablc 
s('ctors. The S('cond is to succeed in setting the ARI at sucli a level 
iliat the total of acceptable proposals emanating fioin the spending 
agencies adds up to about the right ligure. 'I’liis second method is 
undoui)tcdly the most rational, for it is in ])rinciplc the way of 
maximizing the jiresent value of the iine^tment programme. 'I here 
are two main objection''. '1 he first objection is that ch'partnu'nts will 
be too casilv abU* to giind their own axes by slanting their analyses 
in an undetectable inanmi. The s(*cond objec tion is that it may be 
too difiicult to keep adc'qiiatc* tontiol over tlie total volume of 
government investnumt iftheK* is no quantitative budgetary control: 
thi^ is c^peciaIly likt'ly to be true in the early stages of any attempt 
to plan in this manner, ff»r tluie will then be little exptTience of 
setting the ART at the right level. 

The first method has the obvious objection that any more or less 
arbitrarily selected amount of investment expenditure for particular 
agenci('S or ministiies is bound to result in one agency producing 
mor(- socially profitable investments than another. "J'his disadvan- 
tage can be mitieratrd piovided a careful watch is kept on the 
situation, and budgets (an lx* flexibly adjusted in favour of the most 
socially productive sectors. However, it is easier to suggest such 
flexibility than achieve it. Departments acquire a vested interest in 
their budget, and fight for it; consequently, the objection that 
departments ran too easily produce biased investment analyses is an 
(objection to the biidgetaiy method also, if it is to operate with 
reasonable overall eflic ieiu y. Another disadvantage of the budget 
method is that it institutes an added, and basically artificial, 
planning problem for the department, which now has to maximize 
the present value per rupee of its budget. This may be difficult 
espc( ially if it cannot foresee changes in the size of its budget. 

.9^ 
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VVe believe tliat control by means of the ARI should be the 
intention, and that it should be achievable as tlic normal method 
within a few years of trying to operate it.^ In advocating this we 
have in mind two safeguards: first, that if total investment seems at 
any time to be becoming excessive, a reversion to the budgetary 
method can be instituted as a temporary measure; second, that in 
the case of very large projects the centre can retain control over the 
timing of the investment. There may also (jccasionally be some 
desirable exceptions to the rule. An example could be some agency 
which typically invested in a laigc number of small projects, too 
large a number to be vetted centrally: il ihere was not perfect trust 
in the agency, then it might be desirable to make it operate within 
a budget ceiling. 

It should be noted that there is notiiing novel about allowing most 
public investment to be normal ly delegated under the control only 
of achieving positive PSV at a ‘tc .st’ rate of discount, i.e. the ARI. 
This is, for instance, the system in U.K. nationalized industries 
which account for the bulk of the ‘qiianlifiablc’ public investment. 
At the same time, of course, they submit to the responsible ministry', 
and through it to the Ircasury, forward estimates of the amount 
of investment they expect to achieve. In some cases these forward 
estimates may be part of a comprehensive plan for the industry or 
sector. From time to time, however, more or less arbitrary' cuts may 
be made (rather than trusting to a li^e in the ARI) if the Govern- 
ment wishes to effect a reduciion in total public investment 
expenditure in the fairly near future. 

6.4 Skgtoral Pl.\nning 

Sectoral investment planning may be said to consist of the simul- 
taneous appraisal and selection by one responsible authority of a set 
of projects extending over time.* I he selection should not, of course, 

‘ Guidelines as to how ihe ARI inav inuialK be rstin^ated, the circumstances in 
which it may require to be changed, and in li-ueral h(»w it may be used as cflcc- 
livcly as possible in its role of rationing proiccts, arc all discussed in 14.4- 

• This definition excludes tlic case wh. ' pioject-by-projcct approach is 
adequate, but where each project evaluation iKpiiics an analysis of the operation 
of an integrated system, for instance, e\cn if po\scr plants wcic small and quickly 
built, any new plant would ncvcithcless alter the mo<le of operation of the others. 
The optimum age structure of the plants, and their technical characteristics, 
requires such analysis. Such inicr-iel.itcdru\.s occurs in all industries, but it can 
usually be ignored since the price mechamsm can be expected to solve the problem 
quite well. This is not tlie tase for electricity because of the peculiarity of the 
market for the product. 
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be immutable. Circumstances change and plans have to be, or 
should be, frequently revised. In theory, whenever work on an 
individual project is about to begin, the question should be asked as 
to whether it is still part of the best plan that can be envisaged. 

The question that must be asked is ‘When is such planning dcsii- 
able?’ — or, what comes to the same thing, ‘When is it inadequate to 
proceed project by project, seriatim?^ A possible answer might be 
‘Whenever one investment decision aifects others’: but this is 
unacceptable, because all investment decisions affect to some 
degree many others. 'I'his answer is therefoie saying ‘Torget about 
sectoral planning: the only possible sector is the whole economy’. 
We have already discussed and rejected the feasibility of such a 
solution in 6.23. Common sense tells one tliat it is not really neces- 
sary to make dcci'^ions about all individual investment projects for 
a decade ahead when planning, say, electricity supply: but that it 
is necessary when planning a port whether some other important 
port will be enlarged or not. 

Where two or more projects arc large, take a long lime to build, 
and are strongly competitive either for resources or in their outputs, 
there is a case for considering them together. It might be foolish to 
do both, at least without modification. Similarly where they are 
complementary, the output of one being an input of the other, it 
may be foolish to plan only one. Size and time lags arc both impor- 
tant. If projects are large relative to demand, there is a danger of 
producing more or less than the best amount at any one time, 
'fherefore the time phasing becomes important, and surli invest- 
ments should be planned together. Even if projects are small, future 
planning may l^c important if time lags arc long. Thus in a developed 
economy power plants arc quite small relative to total supply — but, 
being absr)lutely large, the planning or gestation pt'riod is long. 
Therefore it would be quite easy to start too few or tof) many, if the 
number is not carefully planned in anticipation of demand, d'herc 
is a theoretical case for sectoral planning in the above circumstances; 
but it must not be thought that such planning in practice always 
improves on laissez-faire. 

Tradeability, as well as size and gestation periods, is very impor- 
tant. It breaks the interconnectedness of investment decisions. If 
too little is produced, there is no great disaster. Imports can come 
in. A good investment opportunity may have been missed, but that 
is all. If too much is produced, then perhaps more is .sold abroad 
at a lower price than one would ideally Jiavc planned, and the 
investment is not as piofitable as hoped -but, again, no disaster. 
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In contrast, it is a disaster if much too little power or transport is 
produced, for a lot of other production is held back. Of course, this 
is a good reason to err a little on the side of excess supply so far as 
non-tradeable goods and services are concerned. 

Thus the sectors where sectoral planning seems most desirable 
are those non-traded sectors where economies of scale are important 
so that plants tend to be large, and consequently gestation periods 
tend to be long. Ports, airports, railways, trunk roads, power, and 
large-scale irrigation and river control, most clearly fall into this 
category.^ But it may also be desirable in some tradeable sectors, 
where it is reasonably clear that the industry concerned is one which 
the country should have, and where foreign demand, and possibly 
supply, is likely to be imperfectly elastic. Steel and nitrogenous 
fertilizers in large developing countries like India or Brazil may 
be examples. Where such an industry is also nationalized, or 
predominantly nationalized, the case is clear. The top management 
of the industry should consider a set of projects spread over time, 
possibly for as long ahead as lo years, since any one project will 
affect others for whose planning it is also responsible. 

Appraisal of a set of projects, i.e. a plan, raises no new issues of 
principle so far as accounting prices are concerned. The important 
thing is to consider a number of alternatives: the number, being 
probably limited only by the research work which can be done, may 
amount to as many as a dozen if a sophisticated research organiza- 
tion is in being. Each such alternative comprises a system which 
should, of course, be assumed itself to operate in as near an optimal 
manner as is feasible (for ir\tancc the levels of operation of a plant 
common to two systems may be different in each system — as is, for 
example, the case with power generation). This implies that 
existing plants will be included in each such alternative system, 
unless or until it is optimal to scrap them. (The calculation of the 
optimal mode of operation of each system may involve quite 
difficult programming techniques, and will certainly be very 
demanding of information.) The PSV^ of each alternative system can 
then be calculated, and the best selected. This best alternative 
should then finally be compared wuh doing nothing — which 
implies in this case continuing with the existing plants (and maybe 
making small replacement investments to maximize the PSV of 
doing next to nothing). If the PSV of thus ‘doing nothing* is 


^ Planning is also, of course, required in such fields as education and public 
health: but we are not, in this book, concerned with these sectors. 
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subtracted from the PSV of the best programme of investment 
analysed, and the remainder is positive, then the plan is viable. 

If a project forms part of a central plan which has been made up, 
and appraised, in the manner discussed above then no further 
evaluation is required: indeed it can in theory be appraised only 
by comparing the plan of which it is a part with the best plan which 
does not include it. This will probably have already been done in 
the process of selecting the best plan from among the alternatives 
envisaged. 

6.5 The Role of the Central Office of Project Evaluation 

The administrative system through which and by means of which 
properly evaluated projects are assembled into a coherent and 
productive investment programme is relatively easy (it is, of course, 
never easy) to operate in a country in which the price mechanism 
is trusted more or less adequately to reflect social costs and benefits. 
This is because only one accounting price, the ARI, is used. But in 
most developing countries it is desirable, as we have argued (in 2.5), 
to institute a wide-ranging system of accounting prices. This is a 
complication which naturally gives rise to quite serious administra- 
tive problems. It is this complication and these problems which 
necessitate the institution of a COPE, an organization whose more 
limited functions may be adequately exercised by a less specialized 
division of the finance ministry or planning ministry in a developed 
country. The possible role and functions of COPE will now be 
further discussed. 

It has already been envisaged that COPE would be the body 
which would consult closely with the government in the choice of 
the two main policy instruments, the ARI and the SWR — since 
these presuppose not only economic estimation but also basic value 
and policy judgments. \Ve heivc also ‘^een that the exchange rate in 
many dcvelo])ing countries under-values foreign currency. Although 
the setting of an accounting rate of exchange is not something we 
envisage as a major policy instrument involving a value judgment, 
nevertheless the manner in which this disequilibrium is handled in 
project analysis probably needs to be understood and affirmed by 
economic ministers. Again, a decision from ministers is likely to be 
required as to how regional issues should be handled in project 
evaluation. Most other accounting prices stem from, and are 
implied by, decisions on the above matters (there may be exceptions, 
as we shall see). This then is the first task of COPE — to propose, 
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explain, and get approved by ministers, a system of social cost- 
benefit analysis. 

The next problem is how large a role COPE itself plays in the 
evaluation of individual projects. In principle it could carry out the 
social cost-benefit part of the analyses. This would imply that 
initiating or sponsoring departments would submit analyses in the 
conventional manner, based on market prices. COPE would have 
to see only that these were submitted in a manner which permitted 
a transformation to APs: in the main this would mean requiring 
that inputs and outputs were specified both by quantity and value 
whenever possible, and that the ‘format* was that of a DCF analysis. 

While it is possible that the above might be a useful early stage 
when COPE was newly formed it would be far from satisfactory 
as a permanent arrangement. First, there would be a conflict 
between COPE and the departments, which would be operating 
on different principles. Second, it would fail to get accounting 
prices used in the design of projects: this seems so important that 
the next section is devoted to the question of design. Third, as we 
saw in the previous section, some projects may be part of sectoral 
plans which should themselves have l^ccn drawn up in the light of 
accounting prices. Fourth, COPE would either be able to evaluate 
only a few large projects, or there would be a wasteful duplication 
of expertise. Fifth, as we shall sec, many accounting prices can be 
better estimated by someone with intimate know'ledge of the 
industry concerned. 

For these reasons it is clear that the social-cost benefit analysis, 
or ‘economic evaluation* as it is sometimes termed, should be done 
by the initiating agency, let us say a ministry.^ Consequently, the 
ministry should have a small staff versed in the methods which 
COPE lays down. The second role of COPE, is therefore that of a 
general staff which secs to it that the ministry' planning staffs, as 
well as those of public industries, work along the right lines in 
assessing the social profit of the projects or plans which they formu- 
late and propose. This can be done in various complementary ways: 
by issuing a guidelines document or manual (and amending 


* 'I'hcrc Nvill often be a tlirce-ticrccl structure. The project will be initiated by a 
public ajG;ency or company, for which a ministry is responsible and which will 
spoiLsor the project. The same reasons which lead us to argue that a ministry 
should do the evaluation when it initiates the project, also support the view that 
the initiating agency or company should do it in the case of a three-tiered structure. 
Naturally t)\e responsible ministry could also append its comments and amend- 
ments, as can COPE in its turn. 
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*codiciJs*), by secondment and exchange of staff, by giving advice, 
and by arranging training programmes. In some cases COPE will 
itself lay down conversion factors (the factor by which an actual 
price is multiplied to give the accounting price). It should do this 
for the main non-traded goods and services which are used in almost 
all projects, e.g. electricity, transport, construction, banking, etc. 
It would be very wasteful and inefficient if every different project 
designer or evaluator calculated these for himself. We have earlier 
noted the tendency of departments to believe their ducks are 
geese, and dress them up accordingly. This tendency should one 
hopes be reduced by the staff arrangements suggested. But it should 
be noted that the dressing-up is not limited to the economic variables 
of the project.^ If the engineers or agronomists give, consciously or 
unconsciously, biased estimates, the economist is relatively helpless. 
For this reason it is almost certainly desirable that COPE should 
have an engineering staff, and possibly also experts in other fields, 
to act as watchdogs. Although the whole range of possibly desirable 
expertise can hardly be covered, even in ; very large country where 
COPE might have a professional staff of 50 people or more, never- 
theless in time the experience gained from past investments should 
help in spotting exaggerations or dubiously feasible solutions, and in 
general permit appropriately searching questions to be asked. 

Another function which seems to be desirable, if not essential, for 
good planning is that of systematically monitoring the progress of 
at least large projects, after the decision that they should be imple- 
mented has been taken. It seems that there is often too little know- 
ledge at the centre of how projects are progressing. Such monitoring 
is of importance for several reasons: {a) if there is undue delay, to 
set in motion ‘trouble-shooting’ action to break the bottlenecks, {b) 
to reschedule planned expenditure, which may have effects on the 
desirable timing of other investments, (c) to warn any linked project 
that there will be delays in the supply of the output, [d) to learn 
lessons which may make future planning more realistic, {e) because 
it is sometimes correct to reverse the original decision, even at this 
stage, if prospects hayie changed, and the earlier the warning that 
this might be advisable the better, and finally (/) to discipline the 
project appraisers who have to make predictions. 

^ Unfortunately it is true that some omsultant firms employ economists primarily 
to justify projects which they want to sell, or which they Mieve some politician 
wants to *buy* anyway, rathtf than to give as objective an appraisal as is within 
their powers. The resultant sort of social cost-benefit analysis has been aptly 
termed 'social cosmetic’ analysis. 
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The last three reasons given clearly makes it desirable to compare 
the progress of planned social costs and benefits with those actually 
attained by the project. The consequent desirability of monitoring 
projects in the same format as the original DCF analysis (so that, 
ideally, for every projected figure in the original analysis at a given 
date a realized figure is ascertained) suggests that this should be a 
function of the originator of the analysis, normally a ministry or 
protdg6 agency of the ministry. But in order that COPE can learn 
from this monitoring, as well as initiatiiig any action which may be 
appropriate to it (including making a submission that the project 
should be stopped), it should receive, study, and store such progress 
reports. 

The process of monitoring progress shades into that of conducting 
‘post-mortems*. This is a misnomer, since one should not wait until 
the project is dead to make a reappraisal, which can perhaps be 
best done when the project has been operating for several years. 
Since a lot can surely be learned about the actual and potential 
social profitability of both industrial and agricultural projects in 
this manner, it is remarkable that even impressionistic reappraisals 
arc seldom made, and no full-scale partially ex-post-facto cost- 
benefit analysis had, so far as we are aware, ever been made or 
anyway published until one of us started a research project to do 
this.^ Especially in the case of agricultural projects it is uncommon 
to find any records kept which permit such an analysis. Public 
investors in fact show an amazing lack of interest in the question 
of whether their investments were worth while. We would suggest 
that COPE ensures that sufii ient records are kept to be able to 
conduct reappraisals, and that it either carries out regular studies 
of this kind itself or commissions some research institute to do 
them. 

The highest level function of COPE has been left to the end. It is, 
of course, to receive feasibility reports, discuss them with the 
originators, agree amendments, append their comments, submit 
them for decision to the appropriate bodv, and assist in the integra- 
tion of such projects into a planned investment programme. Where 
sectoral plans arc made, COPE should fill the same role. 

In the above paragraph we have assumed that a feasibility report 
gives a full analysis of projected inputs and outputs, but does not 
go into details of the design. A provisional decision to go ahead with 
detailed planning is assumed to be taken on the basis of the fcasi- 

* For publications so far sec the bibliography. 

J03 



Project Appraisal and Planning 

bility report. Of course, if in this later planning stage it is found that 
inputs will be significantly greater or outputs less than were pre- 
viously predicted an amended feasibility report should be submitted. 
It is notorious that projects are almost never turned down at the full 
project report stage. This is as it should be. It also happens, of course, 
that costs escalate or market prospects shrink during the implemen- 
tation stage. Sometimes, after making due allowance for sunk costs, 
it is right to reverse the original decision even at this stage. This is 
seldom done, but it happens occasionally. For instance, the U.S.A. 
stopped its supersonic transport project after a lot of work had been 
done. 

The account given above of the role of COPE and its relation to 
other government organs may well be unrealistic for tlic immediate 
future in the case of many developing countries. Some lack the 
trained people who could efficiently man such an office. Technical 
assistance could be given in such cases, but sometimes countries 
would be unwilling to have foreigners in these key positions. Never- 
theless it should normally be possible to overcome this difficulty 
within a few years. An increasing number of training courses in 
project analysis are being instituted in various universities and 
development institutes. We believe that improving the social 
profitability of investments and designing them with the possi- 
bilities of developing countries more in mind is of such in^portance 
that good project analysis is a very high priority area for the use of 
even the scarcest skilled people. 

It is true that, in some developing countries, public expenditure 
on the sort of project whose benefits arc reasonably easily quantifi- 
able is very limited. Much of the planning and design of such 
projects as there are may also be done by foreign consultants. In 
these cases, the government’s project analysis staff would be more 
skeletal than has been suggested here, and might not extend to any 
ministries or public companies. Nevertheless, a central staff, even 
if it consists only of a small handful of people, is still almost certainly 
desirable in every country if only to deal with the private sector — 
which is discussed in Chapter VII. 

6.6 Project Design and Decentralized Evai.uation 

It was already pointed out in i.i that the final version of a project 
as presented in a feasibility report, together with an economic 
appraisal, will generally have been arrived at only after the rejection 
of many alternatives by the planners and designers in the initiating 
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agency. The same planning department will, it is assumed, also be 
responsible for the economic appraisal. Because of the need to make 
many planning and design decisions without reference to higher 
authority, it is not very useful to distinguish the planner and the 
evaluator at this level. The planners and designers should, as it 
were, evaluate as they go along. 

In industry, the range of alternatives is often large. This is because 
production usually consists of many, more or less separate, processes. 
The generation of electrical power is relatively unusual, as is the 
production of steel, in that the main part of production is a single 
process, which may be of one kind or another, but is an indivisible 
whole for any particular technique of production. More frequently, 
each different part of the production process presents its own, 
independent, alternatives. In the production of textiles, for example, 
storing, handling, and moving materials around the factory are 
quite separate activities from the main business of operating the 
looms. It may be desirable to use advanced power-driven looms, 
each with many automatic devices for controlling the output, and 
yet use relatively ‘primitive’ labour-intensive methods for moving 
the material to the looms and away from it, for controlling the 
finances of the undertaking, for dyeing the cloth, and so on. The 
chemical industry is another in which there are usually many 
separate production processes involved in any particular project, 
and the same is true of the building of most kinds of machinery, 
and of construction. In agriculture, the alternatives which the 
planner, of agricultural settlements say, has to consider are at least 
equally large in number: aiid decision between them may well 
involve judgments which are more obviously ethical than is com- 
mon in industrial planning. Such considerations may include the 
kind of family to settle, the size of plot and its layout, the amount of 
land preparation, the amount and kind of irrigation, the quality of 
housing and its siting, the availability and proximity of agricultural 
and social services, and so on. Some policy guidance may come from 
on high, such as the level of farm income to aim at, but there will 
inevitably remain a host of possible solutions within any policy 
framework laid down. 

Agricultural planners and industrial engineers are generally also 
economists. But they are not usually the kind of economists who are 
trained to look at matters from the point of view of the economy as 
a whole. They will have cither profitability, or the least-cost 
achievement of certain planning objectives (e.g. family income in 
the case of land settlement) in mind. But they will, of course, arrive 



Project Appraisal and Planning 

at their solutions in the light of actual prices, unless instructed 
otherwise. 

Let us therefore now look at the problem of using accounting 
prices from the point of view of this ‘decentralized’ planner. Initially, 
it will be assumed that the kind of planning set-up, sketched in the 
previous section, is in operation. COPE will have laid down an 
ARI : the planner/evaluator cannot operate efficiently without this, 
for all his alternative solutions are incompatible projects. It will also 
have laid down a rather precise formula by which he can calculate 
the real cost of labour, that is the shadow wage (or implicit shadow 
wage in the case of unpaid family labour). It may also have told 
him what conversion factors or APs to use for such things as elec- 
tricity, water, road and rail transport, etc. But many other APs will 
remain to be determined — those which the specialized agency or the 
man on the spot is in a better position to determine than COPE. 
Here he will have the guidance of a manual prepared by COPE, 
but this will certainly leave him uncertain in some cases just what 
valuation he should put on some input or output of the project. 

The dilemma in which a designer/evaluator may find himself will 
be discussed at greater length in Part III, but the following example 
is sketched here in order to bring out the political nature of some of 
the decisions that may have to be made, even by someone remote 
from the corridors of power. 

Suppose that some fertilizer is to be used in an agricultural 
scheme, but that it forms a small part of the costs (at market prices) . 
How is a social valuation to be put on this fertilizer? Fertilizers are 
all imported, but there is an import quota, and the domestic price 
is consequently higher than the ‘border’ or c.i.f. price. The COPE 
manual says ‘value traded goods at border prices (plus something 
for inland transport)’. But are fertilizers really traded goods in these 
circumstances? If the government does not change the quota as 
demand increases, no more fertilizers will be imported, the c.i.f. 
valuation becomes irrelevant, and some other method of valuation 
would be appropriate. So the evaluator ideally has to know how 
the government is going to operate the control. Or, perhaps the 
present government will fall, and one that favours a different 
approach to international trade will take its place. It may seem 
clear in such circumstances that COPE should do any guessing 
about government policy that is necessary, and give sufficiently 
precise instructions to cover such cases. But if it does not, the 
evaluator has to resolve the dilemma himself. Since the input is a 
small part of the project it may not matter very much exactly how 
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it is valued, and the simplest treatment may well be the best even 
if it is founded on a wrong assumption (the right assumption might 
not have led to a very different value anyway). 

But now suppose the project is to build a fertilizer factory in this 
same country. The valuation of the fertilizer will then be crucial. 
But similar problems arise. If the government reduces the quota as 
more domestic output becomes available, then the fertilizer is an 
import substitute. If government policy for the future were to have 
no import restriction on fertilizers, and the quota was going to be 
removed anyway, then the output of the new factory will still be an 
import substitute. But if the government retains the quota at the 
previous level, then the new factory will cause more fertilizers to 
be available than otherwise would have been the case. Then a 
different value has to be put on fertilizers. Since the value of 
fertilizers is supposedly crucial, the evaluator would in such a case 
ask COPE for guidance. 

But COPE may not itself know what government policy will be. 
In that event, it might well want two or more valuations to be put 
on fertilizers, depending on government import policy. It could then 
present the resultant alternative PSVs of the project to the govern- 
ment, and point out that the project’s acceptance or rejection 
depended on the manner in which the government was going to 
restrict imports, if at all. It is reasonable to suppose that the govern- 
ment would then expect COPE also to advise on the best import 
policy (in the light of the government’s more fundamental objec- 
tives), which would then determine the PSV to be placed on the 
fertil'z.er project. If a COPE did not exist, the evaluator in such a 
case would still be well advised to present alternative valuations, 
although he might have to be more circumspect in advising the 
government on its import policies (or might not feel competent to 
do so). 

We shall revert to the problems which arise from uncertainty as 
to the basis of valuation in Chapter VIII, which discusses some of 
the devices which can be used to assist in the process of communica- 
tion with the decision-making authorities. In the next section it is 
convenient to comment on the role of the foreign e/aluator. 

6.7 The Special Case of the Aid Agency 

A very large number of projects are evaluated by aid donors. 
Sometimes this will be the only evaluation, as when consultants of 
the IBRD are responsible for the formulation of the project, and 
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for submission of the report to the IBRD and the host government 
alike. In other cases a country will itself have initiated the project 
(with or without foreign consultants), and, having decided it wants 
it, hawk it around possible aid-donors in the expectation of getting 
one of them to accept it. 

There are those who believe that donors should not ask any 
questions about how aid is spent. We believe this is unrealistic, and 
that donor governments must feel responsible to those who provide 
the money for seeing that it is well spent. What, however, can ‘well 
spent’ mean in this case ? May there not be conflicting aims on the 
part of the donor country, or international agency, and the reci- 
pient ? If so, what is the evaluator’s task and how can he proceed ? 

The donor has two kinds of interest which could give rise to 
conflict at the project level. The first is in the economic development 
of the recipient, which raises the question of what ‘economic 
development’ means. The second kind includes all the more direct 
donor interests, such as favouring its exporters. 

We do not believe that the second kind of interest gives rise to 
any problems for the evaluator He can base his valuations on the 
assumption that it is cither the recipient’s objectives, or the donor’s 
interpretation of what constitutes economic development in the 
recipient country, that matters. This is because no aid agency that 
we know of, which relies to some extent on project evaluations using 
APs,^ would expect the economic evaluation or SCB analysis to take 
the more direct interests of the donor into account To give an 
example from British aid, the appraisals produced by the economic 
staff of the ODA would take no account of the fact that the U.K. 
government may want to use aid to help exporters. This is not to 
say that such considerations do not enter into the final judgment. 
They do, but not at the level of the economic appraisal. A project 
which the host country wants, but the economic staff' believes to be 
a poor project on the basis of its economic appraisal, may well be 
approved either for the political reason that it is desired to please 
the host government, or for reasons of favouring British business 
interests, or both. 

Turning back to the first kind of interest — the development of 
the recipient country — there can of course be two views of what 
constitutes development. If the views diverge too widely — for 
instance if the donor believes the potential recipient is really more 

^ This description now includes the IliRD and IFC, the USAID, the British 
ODA, the Kreditanstalt fur Wiederaufbau (which advises the West German Aid 
Ministry on projects), and the EDF — agencies which account for the bulk of aid. 
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interested in aggression or expelling people of other races than in 
development — then there may well be no aid. But aid combined 
with a more moderate divergence of view is not uncommon. Now 
in 4.1, we assumed that the objective which defines development 
is a weighted sum of the consumption of individuals from now to 
eternity. If this is the case, a divergence of view as to what con- 
stitutes development is a matter of the weighting. In less technical 
language, it will be a divergence of view as to how much stress is 
to be put on equality, or on savings and investment for the future 
(the U.S.A., for instance, under the Alliance for Progress, put more 
stress on reform leading to equality than many of the recipient 
governments — though we are not aware that this was in fact 
reflected in any conflict over projects). Such a divergence could 
imply, for instance, the use by the donor of a low AP for labour, 
which the recipient government might not agree with. We are not 
aware that sucli conflict has in fact arisen,, but it could do so in the 
future. 

In the last resort, the donor government is entitled to use its own 
weighting. It is sovereign so far as the use of its citizen’s money is 
concerned. Equally the IBRD must, one imagines, take the view 
that money contributed to it, or raised by it, for development is 
gi\ ^n or subscribed with the understanding that it itself must judge 
what constitutes development. This is not to say that a recipient’s 
own views would not be taken very fully into account. If a recipient 
sets up a COPE which establishes any well-thought-out system of 
APs, its hand will be strengthened: by making its objectives rather 
precise in this way, a recipient government would give donors less 
room for manoeuvre in the use of their own values, and disagrement 
would have to be rather extreme for a donor not to accept the 
system. 

Lastly, there is the problem that a donor agency may not always 
be able to take the point of view of a particular developing country 
because it is right that it should also have the interests of other 
countries in mind. Thus, for instance, the world demand for tea is 
inelastic : but it may well be elastic for Kenyan tea which is a small 
proportion of the total. The expansion of tea production in Africa 
may be good for Africa, but hurt Asia. There is no solution to this 
dilemma short of some international agreement. 

So much for ends. There can also be some disagreement about 
means. This is likely to be more common. Many industrial projects 
have been manifest failures in developing countries. Often this has 
not been owing to a failure of economic apprisal, but for techno- 
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logical, managerial, or marketing reasons. Often again it has been 
because of over-optimistic predictions of domestic demand. But 
many industries and plants have also been set up which would 
contribute little or nothing to the countries’ own policy objectives 
even if they operated as expected. Some developing countries would 
now agree that their industrialization, and related trade policies, 
had been at fault; and that they were disappointed from the point 
of view both of the value of output and of employment. In these 
circumstances it seems unreasonable to take the view that if the 
government of a developing country wants a project, then that 
project must be a good one from its own point of view. Governments 
makes mistakes, and adopt mistaken policies. 

However, it remains true that a project may be good from the 
point of view of a host country, only if it is assumed that certain 
irrational policies will inevitably continue. We have already seen 
an example in 6.6. It might be in a country’s best interests to import 
fertilizers freely. But if the government insists on restricting fertilizer 
imports, then it should have a fertilizer factory. The donor is then 
in a dilemma. We have considerable sympathy with the view that 
donors should assume that rational policies will prevail. It is, for 
one thing, very hard to predict irrationalities (policies on particular 
tariffs and quotas are seldom immutable). For another thing, 
analysis along fully rational lines may have an educational effect in 
improving policies. The situation, however, remains different from 
when it is a COPE in the developing country which lays down the 
guidelines for the analysis. A COPE is in a stronger position to 
influence policy, and it is hardly likely to have been set up unless the 
government wanted to rationalize its project selection procedures. 
But if a COPE tries and fails to influence policy, then it has to accept 
this situation — unlike a donor government. 


6.8 The Operation of Pubug Sector Projects 

Projects which have been selected in the light of accounting prices 
might show a loss if operated at actual prices. In this event, auto- 
matic subsidies equal to the public company’s loss should be 
avoided, although this may be impossible, for a time, if a mistake 
has been made. The reason for this is that managers get careless if 
they think that losses are acceptable. Instead, the subsidies should 
be given in respect of the inputs or outputs whose actual prices fail to 
reflect social costs or benefits — and thus are the cause of the un- 
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profitability of a well-chosen project.^ For instance, labour-intensive 
projects may be initiated in the public sector as a result of using an 
accounting price for labour which is less than the actual price. In 
this event, the labour employed should be subsidized, and the 
project thereafter be expected to be profitable in terms of the ARI. 
To take another example, a public sector project may have to use 
2m input from another such project, although it costs more than the 
import price. The use of that particular input should then be 
subsidized. In general, steps should be taken to make APs be 
reflected in the accounts of public sector enterprise. Despite the 
above, some readers may worry that the selection of public sector 
projects by our principles would imply that many unprofitable 
projects would be selected in the public sector, and that this would 
bring the public sector into further disrepute (since so many people 
arc indoctrinated with the idea, that profitability, at leaist for 
industrial projects, is the only measure of success) . 

It is true that losses, and hence subsidies, are very common in 
public sector industry in developing countries. We believe that these 
losses arise mainly from three causes. First, the government tends to 
require the project to sell its output for less than people would be 
willing to pay (especially where the output is a ‘welfare’ good), or to 
employ too much labour often at rather high wages. It is very 
doubtful whether these social reasons justify the subsidization of 
public industry; for there are usually better ways of pursuing the 
social ends. For instance, if more employment is needed, it is surely 
better to design and choose relatively labour-intensive projects than 
employ redundant men in cjrpital-intensive ones. A second reason 
why public sector enterprises often make a loss stems from inflation. 
Governments are wont to try, in vain, to stem inflation by refusing 
to permit price incre2ises in the public sector. The third, and perhaps 
the main, reason why losses occur is that the project wsts a mbtake, 
and never should have been chosen. Many such projects would 
certainly have been weeded out on our principles. We therefore 
believe that the adoption of these principles would be very unlikely 
to make the problem of losses and subsidies to public sector industry 
worse. Certainly, projects might sometimes need to receive some 
form of subsidy, but this should be more than offset by a reduction 
in the number of bad projects started, and by a reduction in the 
employment of redundant labour in the public sector. 

We turn now to another, albeit related, problem. If projects are 

^ This does not cover the case when losses arise because of economies of scale. 
Treatment of this case would take us too far into a much discussed field. 
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designed, as is hoped, in the light of accounting prices, but are 
operated in the light of market prices, then the managers will have 
an incentive to depart from the input or output mix which the project 
designers intended. This conflict may or may not be serious. The 
design may fix the use of inputs rather rigidly, in wliich case there 
is no problem. For instance, if labour-saving materials handling 
equipment is not provided, then the manager will have no choice but 
to shift materials by the use of labour. On the other hand, managers, 
and even more the boards of public companies, will normally have 
some discretion over relatively minor items of investment; and they 
may use this freedom to save labour, or make other changes which 
seem profitable in the light of actual prices. Tins is, of course, 
another argument for using taxes and subsidies on particular inputs 
(or sometimes to give tax rebates, e.g. of import duties) in order to 
bring tlie prices facing the producer into line with tlie accounting 
prices used in the project analysis. Sometimes, however, this 
counsel of perfection may be diflicult to achieve. Then certain 
controls, or direct instructions may be in order. Agriculture pro- 
vides a good example of a case where the design do(‘s not do much to 
fix the inputs and outputs. Agricultural projeets are also a good 
lead-in to the next chapter, for projects are often planned in the 
public sector, but operated in the private sector by farmers who 
respond to the actual prices they receive. 

Agricultural planners, when designing an irrigation or settlement 
scheme, will usually need to make assumptions about the crops to 
be grown. In order to optimize the crop mix, they must use 
accounting prices. But if these differ from actual j)riccs, the lay-out 
of the land and buildings, and even the irrigation system, will do 
rather little to restrict the farmers’ possibilities of substitution. I’liey 
will then grow a non-optimal set of crops: and the lay-out chosen by 
these ill-advised planners will not be ideal for these crops which are 
actually grown. Farmers’ incomes also will differ from those en- 
visaged by the planners. 

A plant intended to produce steel cannot be switched to 
aluminium: but it is easy to switch from rice to sugar, or from 
vegetables to flowers. Because of these easy possibilities of substitu- 
tion, it is particularly desirable that accounting and market prices 
should coincide in agriculture. In most countries, many agricultural 
prices are subject to ‘control’ or ‘doctoring’ by the government. 
Outputs are often taxed or subsidised, and minimum guaranteed 
prices used. Attempts are also made to prevent high price peaks by 
sales from buffer stocks: or they are prevented from reaching the 
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grower by sliding-scale taxation. Thus price interference is widely 
practised, usually for good reasons (though, in practice, the results 
are quite often unhappy) . Inputs as well are often taxed or subsidised. 
Costly water is, for instance, often provided free. 

In the circumstances described it is worse than useless for agri- 
cultural planners to do anything but predict inputs and outputs on 
the basis of the prices that the faimer is actually likely to receive, 
taking full account of the interference of the authorities, except 
where controls can and will take the place of prices. Thus irrigation 
water can be rationed if the price is too low (but this does not 
prevent excessive use in many areas by those lucky enough to get it) : 
or, if some crop is too profitable (the price is higher than the 
accounting price), restrictions on planting may be used. But these 
are clumsy devices, and the possibilities of optimal planning are still 
severely restricted. 

The moral is obvious. First, the agricultural planners, and the 
authorities that influence agricultural prices, must work in close 
coordination. The latter should be fully aware of the need for social 
prices in agriculture, both for inputs and outputs, prices which 
should among other things (including the need to help poor 
farmers) reflect the trading possibilities for the country'. Secondly, 
the evaluator must evaluate what will probably happen, not what 
he would like to happen. 
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CHAPTER SEVEN 


Private Sector Projects 


7.1 The Need for Public Evaluation of Private Projects 

At the end of Chapter VI we saw that agricultural projects are often 
planned by public authorities, and then sold or leased for private 
operation. The same thing happens to a lesser extent in industry. 
The public authorities may build industrial estates, and occasionally 
factories have been initiated in the public sector and later sold to the 
private sector, as in Japan and Pakistan. But nationalization has 
been more common in recent decades than denationalization. 

This chapter, however, is concerned with projects which arc 
planned in, and initially owned by, the private sector. Although a 
government cannot directly select projects in the private sector, it 
has much influence in most developing countries over large projects 
and those involving foreign flnance. There is often import or 
investment licensing, so that the government has to approve the 
investment, ball more important, private entrepreneurs will not 
pursue projects unless they promise to be profitable. For this reason, 
the government is frequently asked for favours. Such favours include 
quotas and tariffs on competitive imports, relief from quotas and 
tariffs on imported inputs, export subsidies, finance (often on very 
favourable terms) from government owned or controlled develop- 
ment banks, and direct tax relief. 

Finally, the government quite often promotes particular industries 
in the private sector. It decides that it would be good to have, for 
example, a motor-car assembly industry. It then canvasses the fact, 
promising favours to potential entrepreneurs whether domestic or 
foreign. This virtually amounts to selection of projects in the private 
sector, although the planning and design normally remain the 
prerogative of the private owners. Such ways of creating plants or 
industries, usually proceeding with little or no analysis of social 
profitability, can lead and have led to a pattern of industrial 
development of little or no advantage to the country — though, 
doubtless, of advantage to the promoters. 

It is useful to divide private sector projects into two categories: 

(i) those which are expected to be profitable without particular 
adjustments of the price mechanism, or fiscal favours; 
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(ii) those where favours are offered or demanded in order to 
make the project sufficiently attractive to the private 
entrepreneur. 

Category (i) may come up for approval if there is import or 
industrial licensing, or if money is required from public sources 
(but not on concessionary terms, which would constitute a ‘favour’). 
Category (ii), of course, must always receive government approval. 
Countries vary from those where almost no industrial projects 
would be considered by the government, e.g. Hong Kong, to those 
where all above a certain size are considered, even if in the most 
cursory manner, e.g. India. 

Category (i) are profitable anyway. But where the price mechan- 
ism is significantly distorted, it will often happen that they would 
not be sufficiently socially profitable. It is clearly to the national 
advantage that such projects should be turned down. This could be 
done cither by the licensing authorities, or those which approve the 
financing. These authorities are usually quite distinct. Which should 
take the lead depends on the circumstances and administrative 
set-up of the country in question. Usually, we would think, the 
financial authority is the more appropriate: for it is more likely to 
start with some knowledge of project appraisal. Financial approval is 
often delegated to a development bank, except perhaps where 
much foreign finance is involved. In Mexico, for example, some 
analysis of private investment projects is carried out by Nacional 
Financiera, using SCB methods. As against the above argument 
many of the smaller projects ^ -ay not require either government or 
foreign finance. That they should slip through the net may be 
unavoidable and relatively unimportant. 

While category (i) projects arc privately profitable, but may be 
socially unprofitable, it is also true that with a distorted price 
mechanism there will be many potential projects which would have 
been socially profitable but never see the light of day because they 
promise to be privately unprofitable. Although some of these may 
find their way into category (ii), it is quite likely that most projects 
in this category will be both privately and socially unprofitable. 
Furthermore, although rejection of projects may sometimes lead to 
redesign, there might well be variants of rejected projects which 
would be socially profitable but will not be submitted because they 
would not be privately profitable. For these reasons, and where the 
planning of projects is in the light of a different set of prices to those 
used by the appraisers, e.g. the development banks, a system which 


^^5 



Project Appraisal and Planning 

operates only by rejection is unsatisfactory, altlioiigh better than 
nothing. 

It is clear tliat SCB analysis of category (ii) projects should be 
carried out, whether it is government or private industry, domestic 
or foreign, which makes the initiative. The last thing a government 
should want to do is to doctor the price mechanism so as to create 
private profits and social disadvantage, although there is no doubt 
that this has occurred. On the other hand, if a project passes some 
test of social profitability, then it is right to doctor the price 
mechanism in order to make the project privately profitable, and so 
permit it to proceed. It should be noted here that if some change in 
the price mechanism fe.g. the institution of a tariff') or in controls 
is part and parcel of the project, then the package, consisting of the 
project plus the policy change, is what has to be evaluated: this 
complicates the project analysis because the indirect effects of th(' 
price changes accompanying the policy change should be allowed 
for (see 12.5 and 12.6). 

Doctoring of the price mechanism will generally reduce the 
distortions which made a socially desirable project unprofitable. 
But one can go further, and say that the best way of making it 
profitable is to make actual and accounting prices, including the 
price of labour, coincide as Uxr as possible. To give an (*xarnpic, a 
socially beneficial industry may not have got started because the 
country’s protective system of tariffs and Cjuotas raised the prices of 
its inputs above w^orld levels, while it did not protect the industry’s 
output from foreign competition.^ It is then much better to start it 
by subsidising the over-priced inputs, rather than by creating 
protection for the output which, while perhaps securing the home 
market, not only hurts other industries which use the output, l)ut 
also does nothing for exports, and hence is likely to lead to an 
operation which is on too small a scale. 

Thus, once again, as with the agricultural example given earlier, 
the best way of proceeding is to try to make market prices equal to 
accounting prices. While true of the public sector (as w^as noted in 
6.8), this is even more true for the private sector. It is a refrain which 
keeps on recurring. The fiscal means which may be used for the 
purpose have been discussed in 5.5. 

Finally, it should be noted that ‘post-mortem’ evaluations of 
private sector investments can be enlightening. The government 
should find it very useful to know what lines of investment seem to 

‘ An example of this was Case .Study No. 2 in the OECD Manual of a Mexican 
Machine Tool project, l.ittlc and Mirrlecs, 1969. 
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have been socially most valuable, since it can by no means be taken 
for granted that private and social profitability coincide. There is 
always the difficulty of obtaining information from private com- 
panies. But the government should be able to exert pressure if it 
sponsored a programme of such analyses at a research institute. 


7.2 The Method of Evaluation of Private Projects 

Meanwhile it is necessary to examine briefly the methods of doing 
SCB analysis for private sector projects, which we initially assume 
to be wholly domestically financed. Basically, the method differs in 
only two respects from that which we advocate for public sector 
projects. 

The first difference concerns the opportunity cost of capital. If 
a public sector project is not carried out, it is reasonable to assume, 
as we have, that some other (marginal) public investment would 
instead be made. But if a private sector project is not carried out, 
it is much less obvious what the alternative use of the funds will be. 
There is a range of possibilities. The government may borrow more, 
increasing its own investment. The private capitalists might start 
some other project, which could be either inside or outside the area 
requiring government approval. The money might find its way 
abroad, whether legally or illegally, and there be used either for 
investment or consumption. Einally, the alternative might be an 
increase in domestic consumption. 

In developed countries it is a traditional Keynesian assumption 
that savings and investment -.re done by different people, so that 
investment decisions do not affect savings decisions. This is not 
entirely true for a developed economy, and is certainly far from 
accurate for LDCs. Here, however, it needs to be borne in mind that 
only large private sector projects, normally carried out by a firm, 
are ever likely to be the subject of public evaluation. The Keynesian 
adage might be thought to remain reasonably true in this area. This 
may be the case, but equally it can be doubted, and we know of no 
evidence. It is worth noting that an increase in consumption 
resulting from non-investment does not have to be direct. If some 
investment is frustrated, then a rich family may buy land instead of 
putting more money into their business: and tliose who sell the land 
may increase their consumption. 

All these possibilities affect the social valuation of the potential 
capital expenditure. If, at one extreme, the alternative is a govern- 
ment project, then private investment funds are worth no less than 
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money in the hands of the government.^ At the other extreme, the 
funds might have no social value, or almost none. This would be the 
case if the alternative use was for a rich family to send the money 
abroad, remit nothing, and use it to create a splash in Miami or 
Monte Carlo. This all raises diflicult problems for the evaluator, and 
some further advice on how to make the best assumptions is given 
in 1 1.2. 

The second difference concerns the treatment of profits. With a 
public sector project, the extra private consumption which will 
result from initiating the project comes about entirely as a result of 
paying wages and salaries. But profits arising in the private sector 
induce extra consumption; moreover it is extra consumption on the 
part of the relatively wealthy, which is clearly less of a social benefit 
than extra consumption by poor wage earners. Admittedly quite a 
lot of private profit may be paid in taxes, or be saved : nevertheless 
private profit will not be worth as much as profit accruing to the 
government. 

It should be noted that private profit also accrues to relatively 
indigent peasants .ind traders, as well as to wealthy capitalists. 
Clearly, therefore, ill profits cannot be treated on a par: some 
profits are closer to wages than they are to those of a large corpora- 
tion or rich family business. The valuation of private profits is 
examined in some detail in 1 1.5. 

Some people may well object to the statement that private 
profits, especially perhaps those accruing to peasanls and small 
businessmen, arc worth less^ from a social point of view, than 
profits going to the government. In some countries there is no doubt 
that a convincing case can be made against our contention. The 
objector can point to corruption and waste, to disastrous public 
projects, to the President’s palace, and so on; and he can contrast 
this with high savings and productive investment on the part of 
progressive budding entrepreneurs in small-scale industry, or indeed 
with the private consumption of poor people. 

We do not claim that money in the hands of the government is 
always in reality worth more than in the hands of private capitalists, 
let alone salary earners or the higher paid industrial workers. This 
must depend on the goodness of the government, and the uses to 
which individuals would have put the money. We make two claims 
(a) that it would be worth more if the government were rational and 
benevolent; and, what is possibly more to the point, (b) that the 

* Tlic fart that llic InultT qrts some iiitrrrst, which is a f ost to society, is allowed 
for in estimating the benefit ol the piojrit. See i i.i i. 
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jovcrnmcnt-cmploycd project evaluator may find it difficult to 
assume otherwise even where he doubts its truth. A foreign aid 
evaluator can take a different view though some conflict with the 
host government could result (see 6.7). 

7.3 Private Foreign Investment 
7.31 General Considerations 

If all the capital comes from abroad, and all the net of tax profits are 
remitted abroad, then a foreign investment is much easier to 
evaluate than a similar one which is domestically financed. This is 
because there is usually little doubt in this case about the social cost 
of the investment and of profits. If a foreign project is turned down, 
the foreign company will not normally invest in anything else, so 
that the opportunity cost of the funds is nil: whereas, of course, 
profits remitted abroad are, dollar for dollar, a cost to the host 
country. Usually, however, profits are not wholly remitted, and 
some doubt then arises as to their treatment. It may be argued that 
they belong to the foreigner, and that any further profits resulting 
from ploughing back these profits, also belong to him: however, 
despite this, such further investment yields benefits or costs for the 
host country, as did the original investment; moreover this further 
investment would not have taken place without the original 
investment. Unfortunately, the project report will not normally tell 
the evaluator either how much will be ploughed back, or into what. 
Nevertheless, some attention should be paid to this point, and sugges- 
tions as to how to pay it are gi^en in 1 1.3.^ 

Private foreign investment is widely encouraged by governments 
of developing countries, although it often causes passionate fear and 
resentment. This passion has its roots in colonialism and theories of 
historical determination. It is aroused and sustained by easily found 
examples of the behaviour of foreign corporations which appear to 
have economic consequences at variance with the interests of the 
host country. It is seldom asked whether such behaviour has any- 
thing to do with the foreignness of the co’-poration ; whether the 


’ A much fuller guide-line for such appraisal than wc feel is necessary to give 
here is contained in Part IV of Bos, Sanders and Sccchi, 1973. It is based essentially 
on the methods proposed in the OECD Manual and in this book: but it differs 
importantly so far as shadow wage rates are concerned. It also suggests (6.2) that 
iinreinittcd profits should be counted wholly as a cost. This wc believe to be 
strictly incorrect, though in practice it may not matter very rriuch if they are so 
treated. Another study of private foreign investment, with numerous case studies, 
again essentially using OECD Manual methods, is Lai, 1974. 
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behaviour is not caused by the host government’s own policies; or 
whether the economic consequences were not inevitable. Claims of 
damage caused by foreign businessmen go beyond what can 
apparently be supported by economic facts, and refer to malign 
influence over the host country’s own government or its institutions, 
and on the people’s culture and spending habits. It \/ould be out of 
place to examine such claims in this book, except insofar as they can 
be linked to the expected net social cost or benefit to the host 
country of a particular foreign investment. 

A few governments may fear that armed intervention by the 
foreign investor’s own government is not a thing of the past. Almost 
all feel they have less control over foreign than domestic firms, and 
so want them to come in only if there is local participation, even 
voting control. Some make demands concerning the employment of 
local managers, or insist on other special requirements. It is not our 
purpose to say whether these rules are sensible. They are taken as 
part of the legal or quasi-legal framework. If, having made laws 
which govern it, an LDG still wants to limit the amount of foreign 
investment, but yet maximize the PSV resulting from it, it can (as it 

PSV 

gains experience) seek to maximize the ratio 

thumb which applies whenever a budgetary constraint is in force.) 

V^e have already indicated in the first paragraph of this section 
that the PSV of a foreign private investment is estimated in much 
the same way as any private investment. Given the emotion 
surrounding the subject, tliis will be felt by some to be wrong. Let 
us therefore look at the contentions which have been made to 
suggest that there should be something special about the evaluation 
of a foreign project. 

7.32 Foreign Investment and the Balance of Payments 
There is a feeling that foreign investments put a special strain on the 
balance of payments. The point is often made that more money 
eventually goes out by way of interest and dividends than ever came 
in. This is certainly to be expected, and no foreign investment would 
ever take place if it was not expected by the investors. But the effect 
on the balance of payments cannot be measured in this way, for all 
investments affect imports and exports, both directly and indirectly, 
as well as financial flows. In fact the method of appraisal advocated 
in this book ensures that no acceptable foreign investment would put 
any undesirable strain on the balance of payments. In fact if the 
extra domestic consumption induced by the project (and this 
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extra consumption is at least in part desirable — see 9.5) is left out 
of account, the estimated social profit in any year is equal to the 
estimated improvement in the balance of payments caused by the 
project, after all direct and indirect effects on financial flows and 
the balance of trade have been accounted for.^ Only bad projects 
put a strain on the balance of payments. 

7.33 Alternatives to and Participation in Foreign-Owned Investments 
It has been argued that it is especially important to look at 
‘alternatives’ in the case of foreign investment. At first sight, this 
seems strange, for it is always important to look at alternatives, by 
which in general one means projects which are incompatible with 
the project under examination. A final project report should always 
have already rejected variations which have a lower PSV. If one is 
thus examining a finalized project, after such rejection, then the 
'alternative’ is simply not to do it. In the rase of a public sector 
domestic project, some other marginal public investment gets 
carried out; in the case of a foreign investment nothing gets done. 

But there is a list of conceivable alternatives which arise in the 
case of a contemplated foreign investment, but not in the case of a 
domestic investment. I'hese may range from some element of local 
participation, to the country doing the same thing, or nearly the 
same thing, itself -although this is usually impossible without the 
participation of the foreign firm, wliich provides a package of 
investment, know-how, and management that cannot be easily 
unscrambled. (A different agreement with the foreign firm on 
finance and tax liabilities, c^c., might also be considered to be an 
‘alternative’: this is considered under the subject of bargaining 
belov^^) It is clear that all such alternate cs should, if possible, be 
examined, and that with the highest PSV’ form the subject of the 
final examination. 'I'his is in principle no dilferent from any project 
whether foreign or domestic. 

Is there any simple rule which determines whether (questions 
of control apart) it pays the host country to get in on the act? 
Suppose the alternatives arc {a) accepting a wholly foreign invest- 
ment, and {b) the host doing it itself. \v'c assume (unrealistically, 
but for the sake of argument) that the host could produce exactly 
the same outputs with the same inputs by hiring directly the same 
amount of foreign management — so that the SCB analysis will look 

* See Cluiptcr XV^II; and also, for a discussion of the rnacroecoiiomic assump- 
tions required for a coincidence of income and balance of payments effects, Little, 
* 972 . 
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identical apart from capital, interest, dividends, and taxes. Now 
under alternative (a), if the investment is worth contemplating by 
both parties at all, there will be a certain division of the total 
social profits between the investor and the host country — some 
positive amount going to both parties. If the country instead finances 
the project itself, what it will get out of its investment is not the total 
social profit but that part which accrues, under alternative (a), to 
the foreigner. The host country will have a target ARI for its 
investments. So the crucial question is whether the profitability for 
the foreigner (after payment of taxes) is greater or less than the ARI. 
If it is gi eater then the country should get in on the act to the 
greatest extent it can, provided that its participation does not tend to 
reduce the level of the profits (see 7.36 and 7.37). This is common 
sense. The greater its investment opportunities and the scarcer arc a 
country’s own funds, the less sense it makes to try to participate — 
and vice versa. An alternative to participation is to try to reduce the 
return to the foreigner by striking a harder bargain. This may be the 
better solution in some cases. 

Although nationalization, or forced private foreign disinvestment, 
is strictly speaking a public ‘project’, the economics arc closely akin 
to the subjects of participation or going it alone, which have been 
discussed in this section. The reasons are often, of course, highly 
political — and careful economic analysis may be rather unlikely to 
play a large role in the decision (economics may enter more into the 
determination of compensation). So far as we can sec, however, no 
new problems would present themselves in trying to work out the 
PSV with and without the planned take-over. 

7.34 Bargaining over the Terms of Foreign Investment 
A long process of bargaining often precedes a foreign private 
investment. The investor tries to maximize tax and other conce''sions, 
and the host country gives way as little as possible, and may make 
special demands concerning exports, employment, and profit 
repatriation. All too often the host government appears to have 
little awareness of the real social cost of the concessions it offers, or 
the real social benefit of the basic investment. No doubt developing 
countries could often in the past have made better bargains than 
they did. It is certainly not enough to know that a project is bene- 
ficial, if it might have been more beneficial still. Yet it is a loss if a 
project is rejected in the hope of a better alternative which does not 
materialize. 

In principle all these alternatives, which arise and vanish during 
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the bargaining process, should be appraised. If some basic proposal 
e.g. the foreign companies’ original proposal, has been properh 
evaluated, it can be quickly seen what differences various con- 
cessions make to the host country’s PSV, and therefore whether 
they are worth making or insisting on as the case may be. In 
general a country can bargain better if it knows how much it wants, 
or should want from the project. Bargaining, however, in no way 
affects the methods of appraisal proposed in this book. 

7.35 The Externalities of Private Foreign Investment 
Externalities are often thought to be particularly important with 
foreign investments. On the negative side there is the malign political 
and social influence in which some people believe. We do not think 
that a host government would want the evaluator to attempt to 
assess such matters. Quite likely they are too vague or uncertain 
to attach to a particular project: but if the decision-maker thinks 
collaboration with some particular foreign company, or cQuntry, 
is particularly undesirable he would no doubt prefer to make his 
own allowance for this. 

On the positive side, it is often claimed that foreign investments 
have beneficial effects in spreading knowledge and in training. 
Wherever possible such effects should be quantified, but this is 
difficult. Externalities are discussed in general in Chapter XVI. On 
the negative side it is sometimes claimed that foreign investments are 
particularly liable to knock out domestic production. It is always as 
well to look out for this possibility, although it is not obvious that a 
modern foreign investment is more dangerous in this respect than a 
modern domestic investment. In a certain limited number of lines 
of production, modern methods in general may hurt cottage or 
handicraft industry. It is also claimed that foreign enterprise inhibits 
the development of modern indigenous business and entrepreneur- 
ship; or, as seems to be required by the infant industry argument, 
that it encourages it. 

7.36 The Waywardness of the * Multi-NationaV Corporation 

It is feared that the few giant corporations which produce in many 
countries and sell in world markets will, in arranging their operations 
with global profits in mind, make production decisions which are 
not in the interests of some particular host country. Certainly this 
may be so. If, for example, production in one oil-producing country 
becomes relatively unprofitable (usually as a result of action by the 
host government itselfj, an integrated oil company will try to 
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produce more elsewhere, whenever it has any spare capacity. This 
may or may not be prevented by an organization such as OPEC. 

It is also sometimes suggested that a multinational corporation is 
more likely than others to cease operations altogether in a particular 
country. This seems more doubtful and we know of no evidence to 
support it. Its original investment is largely sunk costs, and there 
seems little reason why it should be more prone to write it off 
altogether than any other kind of investor. For any kind of foreign 
investor, the fact that costs are incurred which cannot be recovered 
if the host country changes the rules of the game gives the latter the 
whip hand. 

The question arises as to what difference, if any, such considera- 
tions make to project analysis. In considering alternatives, the 
clement of international flexibility which belongs to a few multi- 
national corporations may make it less attractive for a host country 
to consider participation. The multinational corporation cares less 
about local piofits than global profits. If it is in its interest to reduce 
output and profits in country X, which is a participant, then country 
X’s return on its investment suffers. If country X merely receives 
taxes or royalties, then it receives le^s- -but the PSV of the project 
will suffer much less than if it had put in some of its own capital 
originally.^ The control of local operations, which a 51 participa- 
tion would give it, might be of little value, for the local company is 
liable to find difficulty in selling except to its parent in whose policy 
it still has no say. 

As against the above, however, the reason why operations in a 
particular country become relatively unattractive to a multi- 
national corporation usually stems from a change of policy on the 
part of the host government. If the host government participates, it 
will be less likely to make the environment unattractive for the 
multinational corporation. Alternatively if it becomes less attractive 
for reasons outside the control of the host government, the latter can 
offset this by lowci taxes or royalty charges. 

* Suppose that actual and accounting prices coincide, and that a wholly owned 
foreign investment of 100 produces a profit of 20 per annum for cvei, of which the 
host govermnent gets one quarter, i.e. 5 per annum. With an ARI of 10% this is 
a PSV fr>r the host of 50. If profits arc halved, the PSV becomes 25. Now if there 
was a 50/50 participation, the PSV of tlie host government would be 75 (it receives 
5 in tax and 7J in profits: this stream has a PV of 125 from which its investment 
of 50 must be subtracted;. Participation is beneficial because the net of tax return 
of 15% exceeds the ARI of But now suppose profits arc halved. It is easily 

seen that the PSV reduces to 12^, half what it would have been without participa- 
tion. Participation greatly increases the sensitivity of PSV to changes in profits, 
'fhere is no getting away from the fact tfial e(|uity participation irivolvc's risk. 
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Once participation, or perhaps another alternative, has been 
'dccidcQ, it probably makes little difference to the project analysis 
that it may be slightly more likely that the predicted scale of opera- 
tions will be deliberately varied in the case of a corporation with far 
flung production possibilities, than in the case of a smaller company. 
The risk may for this reason be a little higher, but even this may 
have been limited in the agreement^ by minimum royalty payments 
or other forms of insurance. It is also to be noted that the multi- 
national corporation may greatly reduce risks for the host country 
in other ways, e.g. by providing a secure market. 

7.37 Profit-Shijling 

Corporation and profit taxes, dividend taxes, and royalties on 
natural resource utilization are among the ways in which the host 
country obtains its benefit. 

It is relatively easy for a foreign investor to shift profits from a 
subsidiary to the parent company, by charging the subsidiary high 
prices for goods or services provided, or (in the case of projects which 
make goods for export to the parent), by paying low prices to the 
subsidiary for its exports. This is very hard to check when such 
goods or services have no established market price. Provided that 
the foreign investor is confident that post-tax profits, and capital, 
can be transferred abroad when desired, it would seem that the 
shifting of profits by unjustifiable and unrealistic transfer pricing, is 
not very often in the interest of the foreign investor, because the tax 
payable in the country in which the parent is registered is seldom less 
than in the developing country', and because tax paid by the branch 
or subsidiary producing in the host country could (in 1964) be 
wholly offset against the parent’s tax liability in the case of the U.S. A., 
U.K., and Canada; while profits earned abroad were not liable in 
the case of France, the Netherlands, and Switzerland.^ Thus, in the 
case of most foreign investors, profit-shifting for tax reasons is likely 
to occur only if the investor is making losses elsewhere, or if he is 
able to move the profits to a tax-haven thus evading tax in the 
country of the parent also (and still be able to use them) . There may 
also sometimes be a political reason for profit-shifting — if, for 
example, high profits in the host country would attract hostility. 

The incentive to shift profits is stronger if there is local equity 
participation, for then the profits accrue wholly to the foreigner if 
they are shifted, and only partly if not. As against this, the transfer 




' Sec OECD 1965, and 1972. 
P.A.P. — 5* 
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prices cannot easily be hidden from the local partners: but this is a 
sure safeguard only if there is a reasonably objective test of the 
^airncss of such prices, and if the local partners are incorruptible. 
This may clearly make participation by the host country undesirable 
if sales to or from the parent are important, and if there is no good 
open market in the commodities or services transferred. 

There is little hard evidence concerning profit-shifting.^ It is in 
any case often conceptually difficult to determine. For instance, if a 
firm finds it cheaper to make a component abroad there is, within 
fairly wide limits, no objective way of splitting the gain between the 
parent and subsidiary, which is why we have used vague words like 
fair and reasonable. It should also be noted that developing country 
governments often do not base taxation of an overseas subsidiary on 
its actual accounting profits. The oil countries provide the most 
obvious example. But there are other cases in which a specified 
minimum profit level, expressed as a percentage of capital invested 
for the purposes of taxation, is agreed. ^ The growth of such practices 
should reduce the importance of the subject. 

7.4 Summary 

It has been seen that the social evaluation of private investments is 
more difficult than in the case of public investments, because the 
social value of the funds invested and the private profits which 
result are both harder to estimate. Nevertheless the social evaluation 
of large private sector projects, which seek public funds or favours, 
is both feasible and important. 

Private foreign investment is a particular case. The host govern- 
ment may want to consider the possibility of participation, whether 
on its own part or on the part of private local investors. It may 
want to consider carrying out a similar and incompatible investment 
without any partnership with a foreign company. I'hc PSV of any 
such alternatives can always be compared with the ‘straight’ 
foreign investment: this does not make it different from any other 
project, except insofar as the kind of alternative considered is 
different. Bargaining over terms and concessions produces in effect 
a number of alternatives, quite apart from any question of partici- 

^ In Vernon, 1971, tlie evidence is suinniari/ed as follows: ‘Multinational 
cntcrprisrs. thr rr fore, transfer goods and services among affiliates at prices that 
arc oft< n ai variance with the results that independent buyers and sellers would 
rea( h. Hut < as(!S so far uncovered do not create the b.isis for assuming that theie is 
a systematic bias in favor of assigning the largest profit to the parent’ (p. 139). 

See Reuber, 1973. 
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pation. Their PSVs all, ideally, need to be estimated. The host 
country’s bargaining can be much more purposeful if it is aware of 
the social value of the proposal, and possible alternatives. 

The possible existence of viable alternatives in no way affects the 
appraisal of the foreign project itself. Each such possibility or 
alternative, including the proposal itself, is examined against the 
hypothetical alternative of doing nothing. Once the best of these 
incompatible investments is singled out, then the hypothetical 
alternative of doing nothing becomes the real alternative. All this is 
common form and has nothing special to do with foreign invest- 
ments: it is emphasized in this context only because debate about 
alternatives has centred on foreign investment for the reason that 
those who are suspicious of foreign private investment want to put 
special emphasis on alternatives which reduce foreign investment. 
Where developing countries are not especially suspicious of foreign 
private investment, it is equally reasonable to insist that alternatives 
involving foreign participation should always be examined when 
any purely domestic investment proposal is made. 

Provided (and in some cases it may be a serious proviso) that 
profitability is not affected by participation, there is a simple rule to 
show whether participation is economically beneficial. If the 
foreigners’ rate of return at accounting prices exceeds the country’s ARI 
it should try to participate. Going it alone can be considered as an 
extreme case of participation. 

Apart from alternatives, various of the special considerations 
relevant to private foreign investment have been briefly alluded to — 
briefly because we do not think that a host government would want 
any attempt to be made to quantify the primarily political aspects 
in what purports to be an economic appraisal. Of course, if it is 
thought that some special risk, whether of an economic or political 
character, attaches to a particular proposal, then this can be 
referred to. 

It seems to us that the emotions aroused by private foreign 
investment make it of central importance to ascertain whether a 
foreign investment is socially profitable for the host. Countries have 
not concentrated on this issue. As a resuli we believe that there have 
been many foreign investments which are a net social cost to the 
host country: this has nothing special to do with the behaviour of the 
investor, which may be impeccable; it has most to do with distor- 
tions in the price mechanism of the host country, and with sometimes 
excessive financial inducements offered to him. 

At the risk of anticipating ourselves we may say that, in the case 
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of the simplest foreign investment (no local participation and all 
profits remitted), ignoring unquantifiable externalities, tiie social 
profit of the host country in any year consists of [a) the direct tax 
paid, plus (A) the accounting value of the output minus the actual 
receipts, plus {c) the actual value of its expenditure minus the 
accounting value. Thus if a foreign project sells its output for an 
amount greater than the cost of imports would have been (which 
will be the case with any protected project), that is a social loss for 
the host country. On the other hand, to the extent that it employs 
labour at a wage greater than its social cost (which is almost 
invariably the case), that is a social benefit. It is clear that the foreign 
investments most likely to be beneficial are those which are un- 
protected — c,g. export projects — and those which arc labour- 
intensive, and pay as much direct tax as possible. Heavily protected, 
capital-intensive projects which receive large tax concessions are all 
too likely to cause social loss for the host country. 



CHAPTER EIGHT 


Presentation of tlie Analysis 


8.1 SCJB Analysis as I^art of a Feasibility Report 

'J’he SCB analysis will normally form part of a feasibility report or 
project report, which should of course detail and justify the assump- 
tions made about inputs and outputs, and the appropriate market 
prices. It will, in the case of a public sector project, generally also 
give some indication of what alternatives have been considered and 
rejected. Attention should be draw i to any spe^^ial risks, and to any 
required developments or changes elsewhere in the economy on 
which success or failure may depend. It should discuss such matters 
as management and marketing, where relevant. It should also 
indicate the financial icquirements over time— -that is, the ordinary 
cash flows— and the sources of the finance required to meet the 
outflows. 

8.2 The Simplest Form of an SCB Analysis 

The simplest possible full SCB analysis will put a social price on 
everything; add up for each year, thus reaching a net social profit 
or loss for that year; and discount these totals by the ARI to gi\e th(‘ 
PSV. It will say how each social price has been arrived at. probabK 
in an appendix; these notes may range from ‘given by COPE’, or 
‘c.i.f. value assumed’, to a fairly lengthy explanation where theic 
seems to be doubt, and therefore some justification is r(;cjuired. The 
dilTerencc between PV (at market prices) and P.SV [dl social prii es; 
should be analysed. Possible externalities, which have not been 
covered by counting them as inputs and outputs and putting a 
value on them, should always be mentioned; but in the simplest case 
the comment will be ‘nothing known which is particular to this 
project and has not becii allowed for’, 

8.3 Complications 

We turn now to the complications. These can be grouped under (i) 
distribution of income (including location), (ii) other unquantified 
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variables, (iii) doubtful assumptions about government policy, and 
(iv) uncertainty. 

(i) We have seen tliat if the system of accounting wages is 
appropriate and is used, and if there is no problem of 
location, then the distribution effects of the project have been 
largely looked after. This is likely to be the case with many 
industrial projects. 

But these ‘ifs’ are not always substantiated, as was seen 
in 6.5 and 6.6. In that case (unless th^' government lays it 
down that distribution should always be ignored in project 
analysis — which is unlikely) it may be necessary to allocate 
the benefits and costs to different income groups or social 
classes, and strike a balance for each group for each ycar.^ 
The PSV can then also be divided between the groups. This 
can be a little complicated, and the methods are discussed in 
Chapter XIII. 2 

The question then arises as to what to do next. It is 
uncnlightening for the decision-maker if he merely sees that, 
say, X rupees goes to the government, j to relatively well-off 
peasants and z to relatively poor peasants. What can he infer 
merely from that? We deal with this problem after discussing 
considerations (ii) and (iii). But, before that, it is worth 
mentioning that attention should always be drawn to any 
groups which may actually be damaged by the project. 
Sometimes, the ‘project’ may be to close down an existing 
project; or it may involve closing an existing project without 
any possibility of transferring the workers; or the output of 
the project may eliminate other producers, as when a textile 
mill puts hand weavers out of work. The government, if it 
accepts the project, may want to look into possible ways of 
compensating some or all of those who lose by it. 

(ii) Apart from income distribution there may be other un- 
quantified items. These may include some externalities for 
which the evaluator can think of no method of quantification. 
The method of dealing with any such unquantified item, 


’ We discLLSscci in 4.2 the conditions under which it may seem necessary to deal 
explicitly with income distribution. It will always be a matter of political judgment 
whether these conditions are fulfilled— a political judgment, however, which has 
to be taken at sub-political or para-political levels. 

* Examples arc also contained in Stern, 1972, and in Scott, Mac Arthur and 
Newbery, 
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whether or not it is an ethical variable, is the same. 

^ (iii) This has already been discussed, and it remains to be seen 
only how the presentation of the report is affected, which is 
considered below. 

(iv) Uncertainty is a difficult subject discussed in Chapter XV. 
It is mentioned here only because of the relevance of 
sensitivity analysis, which is the general method of dealing 
with unquantified variables whether ethical or not, and to 
which we now turn. 

8.4 The Definition of Sensitivity Analysis, and Switching 
Values 

Sensitivity analysis shows how the value of the criterion (normally 
PSV, but possibly the IRR) changes with changes in the value of any 
variable in the DCF analysis. It may be expressed either as the 
absolute change in PSV (or the IRR) divided by a given percentage 
or a given absolute change in the variable, whichever seems more 
appropriate. Usually a percentage change will be chosen. Thus the 

dPSV 

sensitivity will most often be expressed as X - where X is the 

chosen value of the variable. The variable might be the price of the 
output; and the sensitivity analysis w'ould then record that a 10% 
change in the assumed price w'ould make a difference of, say, i 
million rupees to the PSV; or, if the IRR is being used as a criterion, 
it would record that a 10% change in the a^sumed price w'ould 
make a difference of, say, i percentage point to the IRR. One can 
record the sensitivity to any single figure (e.g. the price of the output 
in year i), or any part of a row of figures (e.g. the price from year 5 
to year 25), or a whole row of figures. It may finally be useful 
to give the sensitivity of PSV to delays in bringing the project to 
fruition. 

The most useful way for the reader of giving the results of the 
sensitivity analysis is often to record what absolute or percentage 
change is required in any figure, or sets of figures, to make the PSV 
zero. Thus wc may say Tt w'ould take a halving of the price to 
make the PSV zero’, or ‘A change of only 10 rupees in the price 
assumed would make the PSV zero’. 

The absolute assumed value of a variable which makes the PSV 
zero is known as a ‘switching value’. As the assumed value of the 
variable passes through this absolute value, the decision (if it 
depends solely on the chosen criterion) is switched from ‘Yes’ to 
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*Xc)\ or vice versa. Il may be noted that it follows from this definition 
that the IRR is tlie switching value of the ARI.' 

8.5 The Uses of Sensitivity Analysis 

8.51 In showing how marginal a project is 

Sensitivity analysis is useful for an ordinary profitability analysis, as 
^vcll as for SCB analysis. I f one gives the decision-maker merely the fact 
that the PS V of a project is i million rupees, he has no idea whether 
this represents a relatively large positive balance between small 
costs and benefits, or a relatively tiny balance between very large 
costs and benefits. This is one reason why it is desirable to give also 
the IRR of the project, because, by comparison witli the ARI, this 
shows how near it is to the margin. Sensitivity analysis is another 
way of showing this. If a very small percentage cliange in the 
quantity or price of an input or output wip('s out the positive PSV 
then the project is clearly marginal. 

In tlieory it docs not matter that a project is marginal if there is 
no uncertainty. But even if the project’s costs and benefits were 
known with certainty (which is impossible), there would still 
probably be some doubt about the ARI, and this alone makes it 
useful to indicate the marginality of a project even when it is 
particularly risk-free. 

8.52 In indicating risk, and the need for further jvork 

Sensitivity analysis can also be used to illustrate the riskiness of a 
project. Thus if the value put on some vari.ible is known to be vciy 
much of a guess, and the true value could fall w'ithin a wide range, 
tlicn it is worth looking at the sensitivity of PS\' to values of the 
variable within this range. If the PSV is sensitive the j>roject is 
clearly risky. This docs not necessarily mean that the estimated PSV 
should be reduced to allow for the uncertainty /'see (ihapter XV). 
Only if it is the sort of project where some allowance for uncertainty 
ought to be made, need the evaluator attempt to give any illustration 
or quantification of the risks in his report. \ project may also have 
such a high IRR, given best guesses as to the values of the variables, 
that it is clear that no reasonable allowance for uncertainty would 
bring it below the margin. 

Sensitivity analysis may be useful in suggesting how much care 

* Wc have taken this brief discus.sion of switching values from the UNIDO 
Guidelines (Sections 12-G and 13-5), which advocates much more extensive usf 
of them than we do. 
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should be devoted to making estimates. If the PSV is insensitive to 
the value of some particular input or output, there is little point in 
being perfectionist about trying to estimate that value. However, 
what is important is fairly obvious without formal analysis. The 
larger the value, and the nearer in time it is, the more sensitive will 
the result be to any percentage variation in the estimate. 

8.53 In dealing with unquantified values 

We turn now to the social value variables which are used in esti- 
mating the accounting prices. If these arc firmly laid down, such as 
we advocate should be the case with the ARI and the shadow wage 
rates, there is no need for sensitivity analysis in this area. But we 
have seen that it is quite unlikely to be laid down what differing 
weights, if any, should be attached to the benefits going to different 
groups of persons or different regions. 

Suppose first that there are only two such groups, and that two 
variants of a project (which can include the same project in two 
locations) are under consideration. The two variants differ in the 
amount of benefit going to each group. If w^e weight the present 
value of the richer group A by i, then we can vary the weight 
attached to group B from i to any higher number, and see how this 
affects the PSVs of the two variants. \Ve may suppose that with 
equal weighting variant X has the higher PSV. The difference in 
the PSVs can be said to be the cost of favouring group B by choosing 
variant Y, and it is always a useful number to give. Now suppose 
the difference between the two reduces as the weight attached to 
group B increases, until it is eliminated at a value of, let us say, 2 
which is then the switching v..Iue. In principle if the decision-maker 
attaches more than twace the weight to group B that he attaches 
to group A, he will opt for Y. He may also like to know the sensi- 
tivity of the difference betw^een the weighted PSVs to changes in 
the weights. Thus he may be quite unsure as to what weight he 
would attach to group B. If it makes rather little difference (as 
would be the case if the ratio of group B to group A beneficiaries 
was not very different for the two variants), theri he may not want 
to bother to make up his mind on this ;rore, and would prefer to 
think harder about some other aspect of me two variants. 

If there are more than two groups, and in matters of income 
distribution this is likely to be the case, then the matter becomes 
more complicated. The economist might then want to use a utility 
function, which relates the weight (equal to ‘marginal utility’) to 
the level of income. He can show the sensitivities, and the switching 





Project Appraisal and Planning 

value, as a function of the parameter of the utility function which 
expresses the weight put on equality (this parameter is the elasticity 
of marginal utility with respect to income). But it is highly unlikely 
that any decision-maker would find this helpful. 7 ’he report writer 
should probably resort to a table giving some illustrative combina- 
tions of weights w'hich would together be switching values (each one 
is also a switching value given the levels of the others) . 

The device of a switching value is essentially an attempt to get the 
decision-maker to put a value on something (or at least to say the 
value is greater, or less, than a given value) in the context of a 
project, which he is not willing to value in a void. That he should be 
more willing in the context of a project is very reasonable, for he 
knows what follows from his decision: whereas no one can easily 
say what the consequences would be of making some general rule 
to follow in matters of income distribution. However, consistent 
valuations are unlikely to be achieved in this manner. This is for 
several reasons. First, the same person may make inconsistent 
decisions on different occasions (he would probably need some rule 
to keep him consistent). Second, many different decision-makers 
are likely to be involved. There is also a third reason, which may 
rather generally reduce the usefulness of .sen^vitix ity analysis and 
switching values, to which we now' turn. 

There will all too often be more than one a'^pcct of a project w hich 
has not been firmly quantified. In this case the project analyst will 
be tempted to submit a range of values not ju^t for one but for several 
variables (which may be either social value varial)les, or other moie 
‘objective’ but uncertain ones). Suppose there arc just two such 
aspects, say income distribution and environmental amenity. I'hen 
one can give the switching value for one variable only if ' nr knows 
it for the other. For instance, in the above example 2 would remain 
the switching value for the distributional w'eight only if the (un- 
known) difference in environmental harm were implicitly valued 
by the decision-maker at zero. If variant Y were judged by him to 
be superior on environmental grounds by i million rupees one 
might be able to tell him that his distributional switching value was 
1*75) if by 2 million rupees then 1*5, etc. He might or might not 
find this enlightening. We think one can certainly say that trying 
to treat two variables in this way is the limit. It should also be noted 
that if there is more than one thing in doubt then a single project 
decision tells one nothing about the decision-maker’s valuation of 
any particular a.spect. 

If only for the.se reasons, we think that as much as possible should 
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be quantified by rule. A programme of ‘discovering’ decision- 
makers’ valuations by analysing actual investment decisions is 
probably a wild goose chase. It is claimed as a great advantage for 
our advocated system that distributional considerations are, as 
already argued, largely taken care of by using a system of shadow 
wages. 

8-54 The IRR as a function of the Shadow Wage 
Nevertheless we have to consider the situation when no shadow 
wage rates have been laid down. In this case, one cannot very 
sensibly investigate the effect of different levels of shadow wages on 
PSV — the reason being that a different ARI would be appropriate 
to each such level. ^ (The exception to this is when two variants of a 
project have the same or nearly the same time profile: in this case, 
the analysis might be legitimately used to convince a decision- 
maker that cither a more labour-intensive or a more capital- 
intensive solution was preferable.) One can instead give the IRRs 
corresponding to levels of shadow wages within some sensible range. 
This may suffice to show, for example, that the lowest shadow wage 
that might be contemplated would still not result in a reasonable 
rate of return by any standard. The trouble with this, however, is 
that decision-makers arc likely to have some more or less con- 
ventional rate of return in mind — but one that is appropriate to the 
actual wage level. The combination of a low shadow wage and a 
conventional rate of return will rule out relatively few projects. 
Even so, it is better to have a net with a wide mesh than no net at 
all. In the initial stages of setLag up a project analysis system it may 
indeed be no bad thing to have a lenient criterion. Our experience 
suggests that many capital-intensive industrial projects would have 
shown returns of less than 10% even at a zero shadow wage; and 
quite a few would have shown returns of less than zero. 


' Any weighting s>'Titcin for benefits according to the wealth of the recipient will 
in principle alter the ARI. In the discussion of such weighting earlier in this 
section wc considered only incompatible projects (i.c. variants of the ‘same* 
project). If, having decided on the variant by this means, the PS / of the chosen 
variant is kept at whvit it would have been under equal w’eighting then the ARI 
would not be changed- since tlic IRR of the marginal project would then be 
unaltered. 
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8.6 Abuse of Sensitivity Analysis 

Sensitivity analysis is abused if 

(i) I’he evaluator uses it as an excuse not to try to quantify things 
that might have been quantified. 

(li) If the report presents merely a complicated set of interrelated 
switching values, and fails to give a lead. 

The evaluator must normally be taken to be an economic adviser, as 
well as a technician. Even if he uses sensitivity analysis it should 
usually be in an appendix, from which he selects the values ol the 
variables he believes to be most appropriate, l lu' })rojt*ct should be 
recommended for acceptance or rejection. 'I'he sensitivity analysis 
may then be used to select illustralKe sets of values which would 
have made the decision go the other way. If the selec lif)n is honest, 
this is usually enough to alert the dccision-makcT (who will not 
usually read more than a few' pages arn^vay) to a possibly serious 
divergence of view. 

It needs to be remembered that the good decision-maker noi mally 
wants his mind to be made up for him by people wlio have studied 
the project, and its social costs and benefits, far more df'cply than 
he can; and who are in tune with his own way of thinking and with 
government policy. It is not that he can make better decisions, or 
that his values are more sacrosanct: but that he takes the ultimate 
responsibility. 

Sometimes it is the case that the political dec ision-rnaker is 
unduly swayed by relatively ephemeral considerations, or by 
considerations that have nothing to do with social costs or benefits. 
With this sort of dccision-makei , the less room for manoeuvre the 
analysis gives him the better. Also the more aulhoi itativ e it is, 
the better. I’hc greater tlie extent to which certain value variables 
and the mctliod of analysis have been agreed by the government the 
more authoritative it will Ije. For this reason also a (X)FE, backed 
by strong political support, is desirable. 

If a CX)PE is in existence it is less essential that the origma* 
evaluator should himself fill the role of an economic adviser: for 
COPE can do this in its own comments on the report. Even so it is 
probably a good thing that he should in effect make a recom- 
mendation. COPE can always disagree, especially if it comes to 
learn that a fiarticular department tends to suit its figures to iLs 
recommendations, latlier tlian (he other way round. 
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8.7 Dealing with Dohrtful Assumptions about Government 
Policy 

This is primarily a rnatler of iiigh-lighting the assumptions made, 
and saying why it is thought best to assume that the government is 
going to behave in a partirular way. This should be done only if the 
analyst has assured himself that his assumption is crucial, that is, 
likely to make the decision go the other way if it were wrong. Where 
the doubt is very great, it will be necessary to evaluate the project 
on alternative assumptions, and present both. The evaluator, as 
we have already seen, may or may not be in a position to recommend 
that his assumption about government policy be validated. 
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CHAPTER NINE 


The Principles of Accounting Prices 


In this chapter wc present our criterion for project selection in some 
detail, and the reasons for using that criterion. At this stage, we 
establish the principles: practical methods ofestimation are described 
in Chapters XI-XIV. To keep things simple, we here ignore the 
private sector, economics of scale, externalities, uncertainty, and 
other complications. These important items of our agenda are 
reintroduced into the discussion in later chapters. 

9.1 Wiivr Happens when a Project is Undertaken 

If a project is accepted, the economy is committed to using certain 
tilings in certain ways. It has to be decided whether, comparing the 
good conse(iu(‘nces of this commitment with the bad, it is better 
that things should be used in the ways proposed rather than in other 
possible ways. 

This remark, though trite, is a useful guide through the com- 
plexities of project evaluation. It suggests at once that the task can 
usefully be divided into two : first one has to estimate w^hat kind of 
changes in the economy a particular investment project will lead 
to; then one must consider what these changes are worth to the 
country by, implicitly, comparing them with other changes that 
might have happened instead. As foreshadowed in Chapter I, we 
take up the story at the second stage; that is, we take it that the 
physical inputs and outputs of the project, and any other important 
direct consequences for the rest of the economy, have been estimated. 

In the first year or two of its life, and in some cases for much 
longer, a project draws resources from the rest of the economy, while 
apparently giving little or nothing in return. The site is cleared, 
buildings arc built, machinery purchased and installed, production 
lines laid down. Only when this gestation period is over will the 
economy gain more from the outputs of he project than it loses by 
providing current inputs of materials, components, labour, power, 
and transport. 

Both in the gestation period and the operating period, some of the 
inputs will be purchased directly from abroad. But domestic pur- 
chases of inputs will also have an import content. If there is no 
domestic excess capacity in a supplying industry, then a purchase 
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from it will either cause some previous customer of that industry to 
import from abroad instead, or else he will be starved of materials 
with a resultant loss of production. If this does not happen, because 
output can be expanded, there will still be a loreign exchange cost 
because the input will itself use some imported inputs. Even the 
use of unskilled domestic labour has an effect on the balance of 
payments. If not employed on this project, it would normally have 
produced something — however little — in some other occupation: 
and the lack of this production, say of cereals, will mean that more 
cereals must be imjx)rted (even if total consumption were not 
increased as a result of the extra employment). 

In the operating period, the most important item will be the 
output (unless the project is a failure!). This may be for export. 
If not, it may be a domestic consumption good, or an intermediate 
or capital good destined for use in some other branch of industry. 
Usually, if none of the output is exported, it will replace goods in 
the domestic market that would otherwise have been imported. 
If it does not have a direct effect on the foreign exchange balance 
in one of the above ways, it will be used as an input in the produc- 
tion of other goods, which in turn may be exported or substituted 
for imports — and so on. 

It is a common practice, but a bad one, when considering projects 
in developing countries to separate direct foreign exchange costs and 
receipts (i.e. purchases and sales from abroad) from the rest— 
because foreign exchange often appears to be especially scarce. 
The result is often claimed to be the balance of payments efl'ect of 
the project. But the above account should have made it clear that 
the balance of payments effect of a project cannot be estimated in 
this simple direct way. Indeed, it is positively misleading to try to 
do so. It is nearer the truth to say that everjy output of the project is 
a gain of foreign exchange, and that every input implies a use of 
foreign exchange. If more electricity is produced, that will enable 
some other producer to use the electricity to make goods for export, 
or goods that would otherwise have been imported; or if not, then 
that producer’s output can be used in one or other of these ways. 
Following the chain of production around, one must eventually end 
at commodities that are exported or are substituted for imports. 
For, even if the goods produced are consumed in the country, some 
kind of consumer goods would have had to be imported if they had 
not been available, in order to provide an equivalent benefit. 
Exactly the same argument applies to costs. 

All we are saying is that, in principle, everything can be com- 
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pared with everything else. Given time to plan production so as to 
avoid unnecessary bottlenecks, society can have a little more 
electricity if it is willing to do without a sufficiently large quantity 
of steel ; it can have a little more food by giving up a quantity of 
clothes. Because of these possibilities of substitution, we can compare 
one thing with another; and in particular, if it is convenient, com- 
pare any particular commodity with foreign exchange. This is why 
it is not sensible to isolate a few of the inputs and outputs of the 
project, and regard their foreign exchange value as indicating the 
balance of payments contribution (or burden) of the project. The 
only things one can leave out of account are the inputs that have no 
use elsewhere, and the outputs that are of no use to anyone. 

The accounting price for clothes in terms of rice is, then, the 
quantity of clothing the economy could obtain by giving up a unit 
of rice (at the date in question). Obviously, just as it is a great 
convenience to express market prices in terms of money, so it will 
be best to measure accounting prices all in terms of a single ‘good’, 
which is called the numeraire. We shall explain exactly what we 
propose to use as numeraire in 9.12, but for the moment the reader 
may think of it as convertible foreign exchange. One could use other 
things — labour, say — but what we have already said suggests that 
foreign exchange may be a rather convenient numeraire. 

9.1 1 Social Income and Social Profit 

Using these acco\inting prices, wc can calculate the value of the 
increases in supply less the value of the increases in demand, for 
each year of the project’s HI \\ e shall call this number the social 
income of the project in that year. It is the income imputed to the 
project, a's a measure of the net increase in the output of the economy 
which it brings about. In the early years of its life, the social income 
of a project will usually be negative— just as the actual financial 
outlay exceeds receipts when the project is being set up. But we 
hope that social income will be positive later on, to offset the initial 
costs. 

The social income generated by the project is not the measure of 
its value to society in that year. To co ruct such a measure, we 
must consider the use to which the social income is put. If a million 
rupees of social income could alw'ays be used in the same way, 
whatever the kind of project that provided it, there would be no 
need to ask how the social income of the project would be used. But 
some projects may commit the economy to large increases in con- 
sumption by particular groups, whereas others commit a much 
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smaller part of the social income to the consumption of these groups, 
leaving the government free to do what it likes with the remainder. 

Now, as between two projects that generate the same social 
income, a government would normally not wish to choose the one 
that commits it to a greater increase in the consumption of a particular 
group, if that increase in consumption could have been obtained in 
other ways. The government could always devote an equal amount 
of the social income arising from the second project (involving a 
smaller commitment) to consumption; but might well prefer to see 
the income ploughed back into further capUal investment instead 
of being consumed at once, or spent in ways that would benefit 
more deserving social groups. 

Why should the government be committed to allowing a certain 
increase in consumption in the economy if it decides to go ahead 
w'ith the project? The reason, in general, is that governments are 
never in a position to control completely the distribution of incomes 
arising in the economy; nor, in particular, the pattern of incomes 
created by a project. Politics and administrative considerations may 
set a limit to possible taxation. As a result, the government cannot 
ensure that the social income of the pioject is used in the way that 
seems best: its choice is restricted, often severely, by the nature of 
the project, especially by the extent of the new employment it 
provides. For example, industrial projects often employ workers who 
would, in the absence of that employment, have enjoyed a much 
low'er standard of living. Or an irrigation project may provide those 
fortunate in the location of their farms w ith increased incomes wliich 
will largely escape the tax net. In many other cases it may be pos- 
sible to reduce such commitments to consumption by the introduc- 
tion of new taxes or charges. Nevertheless unavoidable commitments 
do ari.se and are sometimes very important. A government would 
usually l)elieve they reduced the value of the project. 

W’e visualize the project as a certain pattern of social income over 
time, having associated with it levels of committed consumption in each 
year. 'I he social income will be corrected to allow' for the dis- 
advantages of being committed to consumption by particular income 
groups: when this correction, for a given year, is subtracted from 
the social income, w'e have our measure of social profit. The social 
profit in a year is the definitive measure of the value to society of the projeePs 
activities during that year. 

Lest there be any rnisuriderstanding, we should emphasize that, 
in the end, all social income ought to give rise to .someone’s con- 
sumption. But there is no reason why it should be consumed at 
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once, except insofar, perhaps, as it goes to the poorest people. On 
the contrary, part of social income will be ploughed back into the 
creation of new capital equipment: this possibility is called ‘reinvest- 
ment’. The reason for reinvestment is that the increases in future 
consumption that can be expected to result more than compensate 
for the present consumption sacrificed. 

In principle, one might think that it would be best to evaluate a 
project by estimating the consumption it makes possible, at all times, 
both directly, and indirectly as a result of the expenditure of 
uncommitted social income. But a moment’s thought shows that this 
would be extremely complicated, for many other projects and acts 
of government policy would have to be considered when calculating 
the streams of consumption over time. Since there is usually no 
reason to think that the uncommitted social income of one project 
will be used in ways different from another, it is best to provide 
rules for evaluating uncommitted social income that can be applied 
generally, without the necessity of tracing out all that is done with 
that income for each particular case. It is our aim to provide such 
rules. 

9.12 The Numhaire 

We shall measure all commodities in terms of uncommitted social 
income^ measured in terms of convertible foreign exchange. The units of 
foreign exchange need not be dollars, or any other foreign unit of 
account: we shall normally use the rupee equivalent of any con- 
vertible foreign currency after application of the official exchange 
rate. Suppose a country is g .en i million pounds sterling, as a gift, 
to be spent without restriction. If the official exchange rate is 20 
rupees to the pound, we shall say that it has received 20 million units 
of the numeraire — that is, 20 million rupees at accounting prices. 
Any project which is, all things considered, as good as but no better 
than that gift is worth 20 million accounting rupees (at the date of 
consideration). We shall refer, in this sense, to ‘accounting rupees’ 
or ‘border rupees’. 

We have already seen in general terms that an item might seem 
to be worth 20 million rupees, yet n . be regarded as worth 20 
million accou.iting rupees. Rupees and accounting rupees may 
differ because market and accounting prices differ; or because an 
item may be committed to some use less valuable than the use to 
which the government would put an equal amount of uncommitted 
social income. We shall later have plenty of specific examples of 
how the numeraire is used. There is no great difficulty about it. 



Project Appraisal and Planning 

What may be a little confusing, however, is that different parts of 
the uncommitted social income available to government may come 
to be used in ways that have different social value. This is particu- 
larly apparent if we look with the benefit of hindsight at what 
governmen ; have done in the past. It may actually be foreseeable, 
as we shall see in Chapter XIII. But this need not trouble us in our 
choice of numeraire, for the reason that the various conventions, 
commitments, and imperfections that govern the use of public 
funds do not in any way distinguish the uncommitted social income 
generated by one project from that generate i by another. In each 
case, the unit is an average unit of uncommitted social income. The 
fact that the average unit cannot be supposed used for one particular 
purpose is a nuisance when we come to consider how to allow for 
commitments to consumption; but it is an unavoidable nuisance, 
representing a genuine difficulty in project evaluation. A visual guide 
as to which money flows are in terms of the numeraire and which 
not may be found in Chart I and Table I on pages 148 and 149. 

The choice of a numeraire cannot, from a formal point of view, 
make any difference whatever to project selection: if a number of 
projects arc analysed, using two different numeraires, then the 
ranking of those projects will remain the same, provided the same 
economic assumptions and judgments arc made.^ The choice of a 
numeraire depends on conceptual and computational convenience: 
a more convenient numeraire from these points of view may help 
to reduce error, bias, and muddled thinking. 

The numeraire used in this book — uncommitted social income — 
is an innovation, but one we believe to be justified. Uncommitted 
social income accrues to public authorities. Since social cost-benefit 
analysis is essentially addressed to governments, to help tlicm solve 
problems of public expenditure in general and investment in par- 
ticular, it seems natural to use as numeraire something in terms of 
which they must think and operate. Ideally, all units of a numeraire 
are equally valuable: which is why currency is a convenient nume- 
raire for a private individual or firm. We have seen that governments 
will not in fact commit all their expenditures to things which are 
equally valuable: nor will an individual do so either. 

Among possible alternative numeraires, government investment 
funds might be suggested. But that would seem to imply some firm 
division between funds which may be used for public investment and 

‘ In the methods of project appraisal recommended by tlic authors of the 
UNIDO Guidelines, a difTerent numeraire is used. The formal correspondence of the 
UNIDO Guidelines .ind the system developed in this book is demonstrated in 18.1. 
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public consumption: not only is there no such firm division, but also 
►whether some particular item of expenditure should count as con- 
sumption or investment is often debatable. Investment in total, 
public and private, is still more objectionable; because public and 
private investment have different objectives, and it begs too many 
questions to assume that in fact the results will be, on average, 
equally beneficial from a social point of view. 

finally, in the UNIDO Guideline^y aggregate consumption is 
used as numeraire. It seems to us that this choice is open to serious 
objections. It is not the case that aggregate consumption is the 
ultimate objective, which might make it a good numeraire. On the 
contrary, the authors emphasize that the consumption of different 
economic groups should be given different weights. This conflicts 
with the principle that different units of the numeraire should be, 
in prospect at least, equally valuab le. Yet no particular group is 
singled out to have its consumption treated as numeraire. Moreoyer, 
if proper emphasis is to be given to these different weights fhat 
ought to be attached to different consumer groups, then it is more 
convenient that the numeraire be something neutral in this respect, 
just as money is not something that people eat: without this 
neutrality consistent treatment becomes quite diflicult, and bias is 
more likely to creep in. 

The numtTaire wc have selected is not fully described as ‘uncom- 
mitted social income’: this is because ^ocial income will accrue both 
in a form which can be spent abroad (foreign currency), and in a 
form which cannot (domestic currency). Since the two forms are 
seldom equally valuable, a oice has to be made. Our choice of 
foreign currency seemed the better alternative for the following 
reasons. First, foreign aid and loans account for a large part of new 
fixed public investment in many LDCs: the use of our numeraire 
makes the accounting rate of interest directly comparable with 
interest on loans payable in foreign currency, or with lending 
abroad. Secondly, border prices expressible in convertible foreign 
currency or ‘accounting rupees’ play an important role in the 
system of accounting prices which is formulated in this book. 

Uncommitted social income in the ic is not as valuable as 
uncommitted social income today. I’he future has to be discounted 
(see 9.13). Therefore, since every unit of the numeraire should be 
equally valuable, a still closer definition of it is f resent uncommitted 
social income measured in convertible foreign currenev’. 

The reader may at this point begin to worry because the prices of 
difl'erenl convertible foreign currencies change from time to time, 
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CHART I 

rnt. SOLiAl. INCOME AND SOCIAL PKOHT OF 

A public sector project 

(The numbers are those of the Ofithmetical 
example cot responding to the chart) 


bCC'AL INCOME 

generated by pubhc sector project 

loutputs minus inputs valued at 

APs equal to opportun'ty costs. 

measuring effect of project on 

national .ncome in terrrs 

of foreign exchange) -flO 


Changes in 
government 
income due 
to differences 
betvween actual 
prices and APs 

I 

-90 


A:tual net 
value of 
government 
receipts from 
project 


+ 60 


Committed increases 
in private sector 
income due to 
differences between 
actual prices and APs 


-f 40 



J^oUi 

(0 The boxrs and lines in tliicJi type represent flows that arc deemed to be equally valuable: these 
therefore are the nuriK^rairc. 

(ii) It is recognized that some government funds arising from the project miRhl themselves gel com- 
mitted to uses which are less valuable than others: but the view is taken that projects cannot 
normally be distinguished from each other in this respect. The increase in government funds is 
therefore assumed to be uncommitted. 

(ill) The revaluation boxes represent the application of conversion factors to prospective uses of resources 
so as to make (heir values after revaluation equivalent to tincomrnittecl social income. 
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TABLE I 

ARITHMETICAL EXAMPLE CORRESPONDING TO CHART I 

(The figures in boxes correspond to chart I 
The figures in bold type ore in terms of 
the numeraire) 


Public project Indirect effects Effects of Social income 

accounts + on government + total private = in APs 

(actual prices) revenue income 


Output value’ 

+200 

*“100 (loss 

import duty) 


= 

+ 100 

Use of imported^ 
inputs 

- 30 

+ 10 (gnm 

import duty) 


= 

- 20 

Use of local ^ 
commodity inputs 

- 30 


+ 10 

= 

- 20 

Use of labour^ 

- 80 


+ 30 


- 50 


Direct tax from 
changes m 
private income 
or expenditure 


+ 60 


- 90 


+ 5 



+ 40 « +10 


- 5 


+ 35 
L_ 


1 


Consumotion Saving 



+ 10 


t. Traded commodity outputs and inputs arc assumed to Le 'old and bought at c.i.f. prices plus duty. 

2. The eflTects of tlie project's commodity and labour purc' * on total private income are further 
discussed in Chapters XI 1 and XIV. 

$. The revaluation of private consumption and savings is further discussed in Chapters XI and XIII. 


H9 
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and in recent years even from day to day. It is certainly important 
if possible to predict future changes in the relative value of particular 
currencies. For instance, if sterling is going to be devalued relative 
to the yen, it is better to incur liabilities in sterling. Again if future 
earnings of yen arc anticipated from a project, it might also be right 
to anticipate that lliey will be worth, say, more dollars than the 
same number of yen today. 

It is hard to foresee changes in currency values, and their timing, 
but no formal difficulty is involved. In practice we express the 
numeraire in present ‘border rupees’, consisting of any convertible 
foreign exchange, converted at present official (or actual) rates of 
exchange. If it is expected that the yen will be revalued next year, 
then next year's earnings of yen must be converted to next year’s 
border rupees at the new rate. 

Finally, there is the problem of inflation. While movements in 
particular prices, such as those of copper, coffee, or sterling, should 
be allowed for, we do not advocate the same wlien it is a matter of 
prices in genera.. Thus wc advocate woiking in terms of ‘constant 
(average) prices , or, more precisely, ‘border (or accounting) 
rupees of constant purchasing power’. Thus in an inflationary 
economy one would not try to anticipate future changes in the 
country’s own prices and its exchange rate: that would be pointless 
insofar as it affected all prices equally.^ 

Inflation is mainly a problem for the project analyst if he is looking 
backwards, not forwards: if he is trying to establish the historical 
social rate of return on an investment, or to interpret past move- 
ments of prices for a particular product to see if there was any trend 
independent of general inflation. It is only in such cases that it may 
be desirable to have a still more precise definition of what is meant 
by ‘border rupees of constant purchasing power*. This more precise 
definition is given in the footnote. ^ 

' In reality, inflation tends not to aflret all priMS equally. If the ditrercniial 
effects of inflation on partirular prices, especially those of non-traded goods and 
services, can be anticipated then they should be allowed for: but, in ‘constant 
average) price’ terms, this would imply anticipating some price falls as well as 
sornn rises. 

“ .Since dnmestir c<')nsumption is the objective of economic activity, wc require 
that the numeraire, expresscfl in (breign ex( hange, retain constant purchasing 
power over dornestir r nnsumptifin. Thus the correct deflator is the price index of 
f eT.umption multiplied by ar. i’:d#x of the consumption conversion factor, the 
latter beinc' described m 12 1 iu, d< llator is ccjii.sistent w'ilh the definition of the 

consumption rale of inteiest in 13 or' wiiw h aie based e.slimales of the shadow 
wage rates. 'Hu- v\ay in wliich one cm foirn a view abrait tin* r on.sriinption rate 
ol miercit i-. i <pl.une<l in 13.43, and n-^ lelation.hif) with slridow wage rates and 
the aercuinling r.ite of interest in 
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To sum up, we can restate our definition of the numeraire. It is 
^present uncommitted social income measured in terms of con- 
vertible foreign exchange of constant purchasing power*. To which 
wc may add the riders that (a) in practice we use ‘accounting 
rupees’ which are the equivalent of convertible foreign exchange at 
official exchange rates, and (6) that if there is no official exchange 
rate, then any exchange rate will do as well, provided the same one 
is used for all conversions. 

9.13 Present Social Value 

Having calculated the net social profit in each year of a project’s 
life, we must tie these profits and losses together to form a single 
measure by which the project can be judged. I’his is done by dis- 
counting each year’s social profit bark to the present and adding up, 
as explained in 1.4. Just as discounting actual profits, and adding up, 
yields the present (commer^-ial) value, so discounting social profits 
yields the present social value : this is the final yardstick. 

The question remains ‘What rates of interest should be used for 
discounting social profits?’ How one sets about answering this 
question in practice may well depend upon the extent to which 
cost-benefit evaluations are expected to apply elsewhere in the 
economy. If a social cost-benefit analysis of a project were a unique 
event, the only way the evaluator, or anyone else, could determine 
the appropriate interest rates would be to estimate how the invest- 
ment funds required by the project might have been used elsewhere, 
and consider directly whether a greater social profit could have been 
generated each year in thes^; alternative uses. But cost-benefit 
methods are most advantageous when quite widely applied. When 
this is so, the principles to be followed can be explained quite 
simply. 

Suppose we have a project for which all the investment cost comes 
in the first year, all the output in later years : 


Year Social profit 

(thousand rupees) 

1 — 8,000 

2 1,000 


^ 5 ^ 


21 


1,000 
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We must strive to satisfy the following two principles: 

(i) Whatever a million rupees in, say, three years’ time is worth 
to the economy now certainly does not depend upon the 
particular project under consideration. If another project 
promised the same social profit in three years’ time, that 
would be equivalent to the same quantity of foreign exchange 
available to be used for any purpose. So the value now — the 
‘present value’ — must be the same. Therefore, future social 
profit must be discounted in exactly the same way for all projects. 

(ii) A million rupees in three years’ time is therefore worth a 
precise amount now - say 750 thousand rupees. If, by 
spending 749 thousand rupees now on a particular project, 
the economy could obtain a return of a million rupees in 
three years’ time, it should do it; but it should reject a project 
costing 751 thousand rupees for the same result. This argu- 
ment can be applied to social profits throughout the life of 
the project, discounting each year’s profit by the interest 
appropriate to that year. The rates of interest must ensure that all 
mutually compatible projects whose present social value is positive^ and 
only those, can be undertaken. 


Suppose, for instance, that the accounting rate of interest were 
10% per year, and expected to remain constant. For the project 
described above, we should calculate: 


_ 1 ,000 1 ,000 

PSV = — 8,000 H h r- + . 

I-I (I’O* 

= 514 thousand rupees. 


.+ 


1,000 

(TT)^o 


This implies that the project should be undertaken. (The IRR is 
1 1 %, so it is rather marginal.) At the same time, many other projects 
will yield a positive PSV with an interest rate of 10%: they all 
ought to be undertaken too. If, as a result of using this interest rate, 
too many projects were accepted, with too great a total call on 
investment resources, there would be a balance of payments deficit 
and a tendency to inflation. If too few projects were undertaken, 
there would be unused resources. In either case, wc should know 
that the interest rate used was wrong. 

Given the government’s other expenditure, and the levels of 
activity in the economy generally, there is at any time a certain 
level of investment funds that the government can allow for those 
projects to which cost-benefit analysis is applicable. Ideally, the 
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rate of interest should be such that just this amount is used. Other 
means of rationing the funds should, if possible, be used only as 
temporary expedients. It is possible that the funds available for 
investment projects may vary with the rate of interest used: if the 
interest rates are higher, the government may, for example, be 
more willing to divert funds from public consumption. But that is a 
minor issue which does not affect the principles. The two rules 
enunciated above tell us how to discover whether the accounting rate 
of interest (ARI) has been correctly estimated.^ 

Having indicated the lines on which a project evaluation pro- 
ceeds, we shall explain in the remainder of this chapter how social 
incomes and social profit should be calculated. 

9,2 Simplifications 

In order to simplify the explanation of accounting prices we leave 
aside a number of considei ^tiions for the moment. 

(i) \Wc assume that the project will be in the public sector, so 
that any profit it makes accrues to public funds; and that the 
investment cost has to be met out of public funds. The 
commitment to consumption that arises with private profits 
will be discussed in 1 1 . 1 . So also will the problem of en- 
couraging desirable private investment, and discouraging 
undesirable private investment. 

(ii) We neglect all indirect effects of our project. These might be of 
several kinds. Firstly, ♦here are pure external effects (such as 
industrial pollution) which are discussed in Chapter XVI. 
Secondly, the operation of the project, by altering supplies 
and demands, may change the market price of various goods. 
This might encourage some producers — for example private 
producers who are not guided by cost-benefit analysis — to 
change their production plans in a way that could be 
important. Thirdly, in the same sort of way, the project 
might raise or reduce the consumption of people working in 
other parts of the economy. Th^s, second and third kinds of 
indirect effect will be explained ni more detail in 12.6 and 
12.7. It is probably not seriously misleading to neglect them 
at first. 

(iii) Wc assume that there are no economies of scale. These arise 
when the cost of production — that is, the cost of inputs — per 

' The subject of this paragraph has been discussed more fully in Chapter V I. 
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unit of output, is less when the size of the project is greater. 
For example, until the scale of production is very large, 
more cars of a particular model are cheaper to produce than 
fewer. Similarly, large power stations produce electricity at 
a lower cost per kilowatt-hour than do smaller ones. As a 
result, the accounting price for the output may change if a 
decision to undertake the project in question is taken. In 
such a case, it is a little more dillicult to estimate the con- 
tribution of the output to social income. We therefore 
postpone consideration of large-scale projects until Chapter 
X. 

(iv) We assume there is no uncertainty about the results of the 
project. This simplification will be removed in Chapter XV. 


9.3 Accounting Prices for Traded Goods 

In this section, and the succeeding ones, we discuss the principles 
that should govern the estimation of the various accounting prices. 
Accounting prices, like ordinary market prices, may vary from year 
to year : we are always looking ahead, and estimating what they will 
be in future years. 

The title of this section indicates that a rather sharp distinction is 
drawn between traded and non-traded goods, probably sharper 
than corresponds to reality in at least the more sophisticated 
economies. The most general assumption one can make is that 
increased demand or supply will affect imports, exports, production, 
and consumption of the commodity in question. Only if domestic 
production (if there is any) and consumption is unaffected, can one 
strictly say that the commodity is wholly traded^ and similarly a good 
is wholly non-traded only if imports and exports (if any) arc un- 
affected. All other commodities can be said to be partially traded. 

However, in most cases it would be quite impracticable to predict 
the exact repercussions of changes in the demand or supply of a 
partially traded good. One must in project analysis limit the amount 
of research to be done. For this reason, and because more research 
may often not produce a better answer, we categorize goods as 
either traded or non-traded in many cases where neither category 
is likely to be exactly correct. We advocate doing this except in those 
few cases where all of the three following provisos hold: (a) the 
value of the input or output is clearly important for the PSV of the 
project, {b) there is real doubt as to whether trade or the domestic 
economy will be mostly affected, and (r) where a change in the 
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classification would be likely to affect the value significantly. 

In general we shall say that if some of the demand for a com- 
modity will be satisfied from imports, or some of the supply exported, 
it is a traded good. Other goods and services are referred to as non- 
traded. Whether or not a particular commodity will be a traded 
good or a non-traded good, an import or an export, in some future 
period, depends on how it is thought that the economy is going to 
develop between now and then. But, in many cases, it will be quite 
obvious how a commodity has to be classified. Among cases that 
may not be so obvious are the following: 

(i) There is no domestic production of some commodity — say, 
fertilizers — nor is there likely to be in the foreseeable future, 
but fertilizer imports have for some time been subject to a 
quota, which is occasionaMy revised, but is likely to continue 
for some time. If the quota were absolutely fixed, additional 
use of fertilizers could only be at the expense of some other 
domestic user. There would be no change in trade as a result 
of setting up a fertilizer-using project, and the commodity 
would have to be treated as a non-traded good. But the 
project report could contain a specific recommendation that 
the project be assigned a special fertilizer quota (or quota 
extension), which would make the commodity a traded 
good. And even without such formal arrangements, quotas 
can change and disappear in response to changed demands 
and supplies. If fertilizer were very important, this might be a 
case in which it would be worth assuming that it was a 
partially traded good. 

(ii) There exists domestic production capacity for a project 
input, which is not being traded, but there are grounds for 
thinking this domestic production actually undesirable, or at 
least any expansion of the domestic capacity undesirable. 
Here we have the standard problem, whether the government 
will be pursuing rational policies or not. As we have already 
said in 6.6, the right procedure depends on the standing 
and confidence of the evaluato?, and on the extent of the 
government’s commitment to cost-benefit methods. But at 
least we can say with emphasis that it ought not to be 
assumed merely because the commodity is now non-traded, 
that it will continue to be non- traded in the future. That 
belief might well deprive an economy of many good projects. 

(iii) There is no current domestic production of the project input, 
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but the evaluator suspects that the commodity might be a 
good one for the country to produce. In such a case, it is 
generally best to regard the commodity as a traded good. 
Domestic production might make the commodity available 
at a lower accounting price than is implied by the assumption 
that it is traded, but the evaluator is unlikely, without a great 
deal of work, to be able to verify that with sufficient certainty. 
C'OPE, however, may well be in a rather different position, 
and able to estimate better accounting prices for some com- 
modities by assuming that they will be non-traded goods, 
(iv) flic project input is agricultural, and is both exported and 
consumed at liome. Increased production may result in 
greater exports, wliich will, of course, be valued in ac- 
cordance with the effect on foreign exchange earnings. But if 
export prices fall a little as a result, then domestic prices will 
also fall and result in increased domestic consumption. If the 
domestic demand were thought to be elastic, and foreign 
demand inelastic, this effect might be considerable and the 
good would have to be treated as partially traded, the 
benefits of the increased exports and the increased domestic 
consumption being separately evaluated. 

Generally speaking, we think it right to urge some bias in the 
direction of regarding commodities that arc readily available in 
world markets, or for which a ready and well-defined export market 
exists, as traded goods; especially if it would be optimal for the 
country to trade them. Evaluations then form part of a consistent 
system that urges the government towards optimal policies, and 
evaluators are saved from undertaking usually very uncertain 
guesswork about the impact of a new project on import quotas, 
domestic production capacity, taxes, and so on. The more sophisti- 
cated project evaluations become, the more they will be able to 
treat commodities as partially traded goods (it will become apparent 
below that this involves more research and calculation). But there 
is no point in striving for undue sophistication. 

9.31 Imported Goods 

Suppose that raw cotton can be purchased from the world market at 
a definite price, which is virtually independent of the amount 
bought. If the project is going to use some raw cotton, we shall 
charge it the amount of foreign exchange that has to be spent to 
buy the raw cotton. This is the border price (or c.i.f. price). If a bale 
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of cotton costs anci the official exchange rale is 7 rupees lo the 
dollar, we shall take the accounting price to be "jx rupees. A charge 
must also be made for the cost of transporting the goods from boat 
to factory, including insurance and trading costs; the details of this 
will be discussed later. 

What is the justification for the above rule ? The answer is that it 
ensures that the use of, say, 1,000 accounting rupees in buying any 
one imported commodity is deemed to cost the economy the same 
as its use in buying any other imported commodity. For instance, 
if instead of using raw cotton that costs 1,000 rupees of foreign 
exchange (say Si 33 worth), raw jute costing 1,000 rupees is used 
(bought from another countiy that happens to use rupees as 
currency), that in itself makes absolutely no difference to the 
economy. These two inputs cost the economy exactly the same. 
Thus purchase taxes and import dut es are excluded from accounting 
prices; for the project should not be encouraged to use inputs that 
happen to have low tariffs or taxes on them, since that might lead 
the country to spend more foreign exchange to no advantage. 

The rule that one should ignore duties and purchase taxes would 
not be a good one if the government was using these duties deli- 
berately as a means of discouraging one import as compared to 
another, for reasons that demanded respect in project evaluation. 
Indeed, governments should, when considering changes in the. tariff' 
structure, keep very much in mind the possible effects of tariffs on 
production decisions. But, in reality, one cannot pretend that the 
structure of tariffs, as we find it in any country, is designed to 
provide just the influence on ’ iports and hence internal production 
decisions, that the government would now deliberately choose to 
exert. 

The structure of tariffs in most countries is far more tlie result of 
a series of historical accidents than of a deliberate attempt to 
influence production decisions so as to get more of this used and less 
of that. The import duly might be higher on one commodity 
compared to others because it is an important import and therefore 
a useful source of revenue; or because of past programmes to 
encourage domestic production of tij oininodity; vir because 
negotiated tariff reductions had involved the second commodity but 
not the first. Usually, the reasons for tariffs are irrelevant to the 
decision whether to use one input or another in production. 

There is, however, one exception. The rule that the accounting 
price should be the foreign exchange cost of a unit of the com- 
modity is correct only if the price the country pays for the coin- 
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modity is independent of the amount it wants to buy. If this is not 
true, there is a case, at any rate in terms of purely national interest, 
for discouraging use of that commodity. The reason is that an 
increase in demand will increase the foreign exchange cost of what 
is already being bought; so that the actual foreign exchange cost is 
more than the price of the extra amount demanded. In this case, 
one might well want to have a tariff on imports, and this is a tariff 
one would want to include in the accounting price. This might 
happen either because the country’s demand for the commodity was 
a very important part of total world demand, or because any 
expansion in demand would force the country to resort to more 
expensive suppliers. The first reason for having an accounting price 
above the world price is applicable only rarely to the case of a 
developing economy. The second reason arises more frequently. 
Actual tariffs arc rarely, if ever, put on for the above reasons. There- 
fore rather than include any actual tariff, it is better to make a 
direct estimate of the amount by which the foreign exchange cost 
exceeds tlie price paid. Thus the general rule is that the accounting 
price for an imported commodity is the total foreign exchange cost, 
including any increase in the cost of existing purchases, of increasing 
imports by one unit. The technical term for this quantity is the 
marginal import cost. It will seldom be easy to tell just how much 
higher the marginal cost is than the border price.^ Probably there 
are few cases where the difference would matter very much. But a 
similar point arises in connection with exports; and there it is liable 
to be more important. 

The border price of the imported commodity is the price to use 
whether it is an input or being produced as an output. 'I lie same 
accounting price should be used for a commodity whatever its role 
in the economy. It is just as useful to the rest of the economy for a 
project to make 10,000 rupees worth of steel, as it is for it to save 
10,000 rupees worth of steel; we want to encouiage both to exactly 
the same extent, and therefore assign the same X)rice to each. 

It should also be emphasized that a good is normally considered 
as an imported good even if it is actually pin chased for the project 
from a domestic supplier, provided that some of the total supply 
would in any case be imported. I’he justification is that someone 
else will have to import instead of buying from this domestic 
supplier. But, in some particular year, a commodity that would 
normally be imported may in fact be available from a domestic 

* Marginal cost = price [i + (i/i?*)] where n* is the elasticity of supply. 
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producxT with excess capacity. This is hard to predict far ahead, but 
might be known to apply to a piece of capital equipment to be 
bought early in the life of the project. The accounting price can then 
be less than the price of imports. It becomes, effectively, a non- 
traded good whf)se price is to be estimated by the methods of 12.3 
and 12.4. 

9.32 Exported Goods ^ 

We can now compare a commodity that is exported with a com- 
modity that is imported. If the exported commodity can be sold at 
a fixed border price (in terms of foreign exchange — i.c. neglecting 
tax(!s and subsidies, special exchange rates, etc.), that price is the 
accounting price for the commodity. It is as valuable to obtain 1,000 
rupees by exj)orling cotton piece goods as to save 1,000 rupees by 
reducing the import demand for tin. Similarly, wlicn comparing two 
commodities that are both exported, it is obvious that what the 
projects piovide the economy with is the foreign exchange earned; 
in cornpaiing the tw'o commodities, one should look only at the 
prices they will fetch in world markets. 

Thus, if tlie project produces a commodity that is being exported, 
it must be credited with tlie foreign exchange equivalent (less the 
appropriate tran-^poit and distribution costs). This is correct even 
if the output of the project will not itself be exported, but used in 
some other donu stic industry. For, given the demands of this 
donu'stic industry, tlie output of tlic project still has the effect of 
increasing exports, as compared to what they would otherwise have 
been. (Some indirect eflWts are lierc neglected, which might 
occasionally be important. They wdll be taken up later.) 

I’he above description of an exported commodity may sound 
rath(!r unrealistic to some readers. Countries seldom feel that they 
can export as much as they choose of any spccihcd commodity, 
without signihcanlly atTccting the price they can hope to receive. 
Perhaps the developing countries arc apt to exaggerate the difliculties 
of selling goods abroad; often the problem i*^ not so much that of 
finding markets as of maintaining adequate quality on a suflicient 
volume of production. But sometimes iiitries face, or feel seriously 
threatened by, the prospect of impenetrable trade barriers erected 
])y the more industrialized countries. 

If, on reflection, project planners decide that the limit on the 
export of bicycles is the rate at which good quality production can 
be expanded, then no special problems arise in evaluating particular 
production proposals (once they are reckoned to be genuinely 
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feasible). If, lunvever, increased production will have to be sold in 
1(\NS and less favourable markets, it may be necessary to reduce prices 
to all purchasers if exports are to be expanded, 'rhis is certainly the 
position in many of the maikets for primary commodities; if cocoa 
producers try to increase production too rapidly, the price is forced 
down. In that case the extra foreign exchange, which will be earned 
by producing more, is less than the actual foreigti exchange receipts 
fiom the new sales, since the price reduces the earnings of existing 
prodiictitm. 

In such a case, it is a good idea to discourage production by 
crediting the project with rather less than lh(' ruling price for the 
commodity; this is the reason for the e\p(M‘t taxes discussed in 5.5. 
This lower price, \\hich is the incicase in foreign exchange t‘arnings 
per unit of extra exports, is called the mmginal export revenue. It is 
analogtuis to the marginal import cost di.scusst'd in the i)re\ ions 
section.^ Th.c general rule for determining the accounting price of a 
commodity that is being exported is that the accounting price is 
equal to the marginal export revenue. 

In fact, ino'^t commodities are produced by a number of couiUrics, 
and one country acting on its own cannot usually get a significantly 
better price for its production by restricting its own output. For this 
reason theie arc sometimes agreements among the producers of 
primary commodities to reduce overall production, in order 10 
keep prices from falling too far. In sucli cases —the International 
Coffee Agreement is an example -the vaiious producing countries 
are given quotas wliich limit the amount of the commodity that they 
should export, Tlic accounting price for a commodity which is 
exported under a quota of this kind should not be very different 
from the border price (for quota exports), provided domestic 
demand for the commodity is small. But if the country’s own demand 
for the commodity in cpic'^tion is large, and the level of exports is 
given, the commodity should be regarded for the purposes of 
project analysis as a iioii-tradcd good. The accounting price must, 
of cour'^e, be less than the border price (otherwise it would not be 
worth exporting at all). 

It may be thought that wc Iiave still not covered all possibilities. 
It often seems that the exports of some particular commodity are 
given in both quantity and price. What is the project planner sup- 
posed to do then ? In fact, the planner may be too quick to suppose 
that both quantity and price are fixed. He is, after all, planning for 

’ riuis, iTjar£»iniil rrvriiuf; = price [i — (i/T7d)] where rja is the elasticity of 
clcinarjfl. 
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^ the future, and not for today. There is time to try to expand markets 
by offering lower prices, and mounting selling campaigns (these 
latter are costs to be included in the project). Occasionally, export 
contracts - -e.g. for bilateral trade — may be fixed well in advance, 
specifying both quantities and prices, and productive capacity is 
established precisely for this purpose. In such a case it is obvious 
what the foreign exchange earnings of the outputs are! But we 
suspect that, in general, it is merely a matter of statistical con- 
venience to suppose that future export demand is a given quantity, 
which cannot be expanded except with the most expensive difficulty; 
and not an accurate statement of export possibilities. 

However, sales of new exports often require the gradual develop- 
ment of markets, as agencies are built up, designs developed, 
reputations established, the characteristics of different markets 
learned, and so on. It may then be sensible to act as though exports 
could be expanded easily up to a certain point, without prices being 
much affected. This point will be changing through time, and may 
well not be where the planners think it is going to be. While planning 
production within these limits, the expected prices may be used as 
the accounting prices in evaluating projects, at any rate when 
uncertainty about probable markets is not too great. It w^ould be 
better if one knew how much one could expand sales by spending 
still more on selling efforts, so that rational decisions could be taken 
about export promotion: but that is difficult to know. 


9*33 Summary 

The general rule for traded goods is as follows: the accounting price 
is the border pi ice, or, in cases where the border price is believed to 
vary significantly with the amount bought or sold, the marginal 
irnpoit cost, or marginal export revenue, as appropriate. 

Particular problems and exceptions should not blind us to the 
essential point of the argument. Border prices are used, not because 
it is thought that they arc, in any sense, necessarily more ‘rational’ 
than domestic prices, but simply because they represent a set of 
opportunities open to a country, and u,: actual terms on which it 
can trade. If the commodity in question is going to be exported or 
imported in the year under discussion, planners have to decide the 
accounting price by studying the foreign markets from which the 
country buys or to which it sells. Often, it will be enough to forecast 
the price at the port. But the planners should not look to domestic 
market prices at all. 

/ 6 / 
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9.4 Accounting Prices for XoN-'rRAni:D Goods and Services 

We do not discuss labour Iumt, since it is a special case, which is 
best treated in a special way. We l.ikc it that the shadow wage rate, 
and the accounting rate of interest, arc known parameters, which 
the evaluator or COPE can make use of when w'orking out other 
accounting prices. 

I’he general principles for non-traded goods (9.41) may seem a 
little complicated, but many of the most important cases can be 
dealt with in a relatively straiglufui ward way, namely those 
commodities that are supplied at constant cost {9.42). Commodities 
in fcxed supply, such as .some natural resources and goods subject to 
fixed quota, also deserve special attention (,9.43). 

9.41 Marginal Social Cost and Marginal Social Benefit 
The same accounting price should be applied to a commodity in 
all it.'i uses (apart from the diHerenccs that must arise because of 
transport or transmission costs). If a project uses a hundred thousand 
kilowatts of electricity, the purpose for which it is used docs not 
alter the sacrifice which society must make in allowing the project 
to use electricity at that rate. Similarly, the value of an extra unit of 
electricity to the nation is the same whatever means are used to 
produce the electricity, or even if the extra electricity is made 
available by using less electricity in (^thcr projects. 

Yet, if a project is to use a quantity of some non-traded commodity, 
that quantity may be obtained liy di'. er^^ions from various other 
uses, and also by increasing producrinn. These various losses to the 
rest of the economy may not all have the same 'social value. If a 
thousand tons of raw jute are ri vquired (actually that is likely to be 
a traded good, btit let us suppose it is iK)t), faiinei^ may be induced, 
by a price ri.se, to supply the jute, in part by diverting rc ources from 
lice production. Ihc rice price will also be gre«iier, and many 
families will consequently reduce their consumption. Thus the 
farmers incur cost.s, and so also do the consumers who have less rice. 
Some consumers and producers arc poor, others are better off; 
losses and gains to the poor should count for more than losses and 
gains to the rich. 

It is difficult to trace the various effects of a new demand for a 
non-traded good in the w'ay just sketched (and w'e have left out 
many further effects). But we can bring some order into the 
analysis by defining the marginal social cost (MSC) and maiginal social 
henejit (MSB; of a ( ommodity. 'fhe marginal social cost is the value, 
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111 terms of accounting prices, of the resources required to produce 
An extra unit of the commodity. For example, if a man puts soap 
powder into cartons, both the soap powder and the cartons being 
imported, the MSC of the packaged soap powder is the cost of the 
soap (at border price) plus the cost of the carton (at border price) 
plus the cost of the labour (at the shadow^ wage rate). The marginal 
social benefit is, similarly, the benefit, evaluated in social terms, 
derived from supplying to the economy an extra unit of the com- 
modity. For example, if the commodity i‘. untaxed and consumed by 
only one income-group, with no other effects, the marginal social 
benefit is what that income-group spends to obtain an extra unit of 
the commodity (i.e. its market price), multiplied by a fraction, which 
is the weight assigne d to an increase in the income of that group as 
compared with an equal increase in uncommitted social income.^ 

In general, the MSC and MSB wih vary w'iih the total amount of 



Figure I 

Maiginal Social Cobt and Margin. Aial Benefit 


^ Cf. 13.1, below. 
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the commodity that is produced. This is illustrated in Figure i, 
where the MSC is assumed to increase, and the MSB to diminish, 
with the amount supplied. The actual quantity produced in the 
economy is not necessarily such that the MSC is equal to 

the MSB (the amount OQ^opt)^ although the government ought to 
make it so, by appropriate taxation. Equality of untaxed supply and 
demand brought about by an uncontrolled price is not in itself 
sufficient to ensure the right output, because private costs and 
benefits may differ from their social counterparts. 

To find the accounting price of a non-traded input, one should 
estimate the proportions in which extra demand for a unit of the 
commodity will increase production and reduce consumption else- 
where. Suppose the increase in production is twice the reduction of 
consumption. 'Then the accounting price is two-thirds of the MSC 
plus one-third of the ^^SB — since that is the social cost sustained by 
the economy in providing the supply to the project. If the commodity 
is bought and sold in a free market, the increase in production and 
reduction in consumption are brought about by an increase in the 
price of the commodity. Therefore the proportions in w'hich the 
MSC and MSB arc averaged to obtain the accounting price arc the 
proportion of supply response to demand response for the necessary 
price change. In any event, we may take it that the AP is an average 
of the MSC and the MSB — as represented by, say, OP in Figure i. 

The estimation of the MSC and MSB poses problems, which wc 
shall discuss in the ffdlowing subsections. Of the two, the MSC is the 
more important, because in many cases it is reasonable to assume 
that the MSC is constant over the relevant range of output. This 
implies that extra supply can be obtained without there being any 
reason for a change in consumption. There is then no reason why 
the market price should change, and no new reason why govern- 
ment policies with respect to consumption should change. W(! will 
be most likely to assume that the MSC' is approximately constant if 
the commr;dity is required in some years’ time, so that new' produc- 
tion capacity can be established to meet the new' demand. In the 
shorter run, when capacity is more or less fixed, the accounting 
price may well be greater than or less than the long run MSC. 

It is generally easier to estimate the MSC than the MSB, and a 
government able and willing to operate optimal taxation policies 
would ensure that the two were equal. It is therefore tempting to 
proceed as if the government’s policies w'crc oj)timal, and use the 
MSC as an estimate of the AP. This is a temptation that should be 
avoided only for good reason. 
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^ The alternative is to estimate the MSB, which implies checking 
fhc optimality of the government’s policies. The nature of such 
optimal fiscal policies has been sketched in 5.5, and is referred to 
again in 12.5. It will frequently be sensible to assume that things 
which one does not liavc time or resources to examine and criticise 
are the way they are for good reasons. This docs not imply that the 
government’s policies should never be criticised, merely that one 
may be wise to concentrate on other matters, especially if they are 
more important in the final evaluation. 

It should also be noted that, if production in tlic public sector can 
be expanded or conlracied Ciirly freely, it ought to be brought to a 
point wlu're the MS(J i^ ccpril to the MSB (even if the government’s 
tax policies are not optimal/. If cost -benefit methods are being 
widely applied in ilic puljlic sect(jr, the AP some years ahead may 
be taken to ])e ilie MSCl at the point wiiere MSC and MSB are equal 

the pric(! re]^re^ent< d by OPf,j,t in Figure i. Thus, ideally, tlie 
MSB eut\t‘ l^ needl'd by thcjNC planning the growth of the industry 
which ])ro(luccs the non-ltaded cfiinmodity. All tliis may seem haid. 
But another way orputiing the rule in this case is that the accounting 
price is the. MSC! at that level of producti(.)n which it is desirable 
to attain. Put iliat way, it is clear what has to be thought about. 

9,42 Cuninwdities Pioducihlc at Constant Cost 

C onsider a coininodit\ wliirh is pnuiticed in the public sector, for 
wliich the MSC is relatively independent of the amount supplied. 
In that case one can speak 'dimply of the cost of production, since 
each unit j)roduced co^'ts about .iic same, and the accounting price is 
equal to the cost of prodia tioriy measured at accounting prices. To show more 
clearly why in such a case it is not necessary to worry about the 
level of demand, and the MSB, we shall discuss the particular case 
of electricity. 

Except for hydro-electricit\ , most of the inputs (oil or coal, and 
equipment) arc traded good<, and will, tlicreforc, be valued at 
border prices. Let us suppose that the sliadow' wage rate has also 
been determined, so that the accounting prices for all inputs are 
known. Further, suj)pose that suppKing aii) amount of electricity 
is simply a matter of building more or fewer coal-burning generating 
stations of the same type (of course, we are simplifying!). Now there 
will be a minimum accounting price for electricity below which it 
would be socially unprofitable to build any pow’cr station — so that, 
if the accounting price Avere less than this, the project selection 
procedures w^ould not permit the production of electricity at all. 
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But if tlic accountinc: pi ce were significantly higher than the 
minimum, there would be good reason to build a limitless number of 
power stations. So, in this case, there is an unambiguous accounting 
price, which is equal to the MSC, and which is independent of the 
amount of electricity demanded and supplied. There is thus no 
need, in estimating the accounting price, to worry about tlie prices 
that hou'^cholders ought to pay, nor about such things as the 
licensing arrangements which should govern private producers of 
electricity, nor anything else that aflccts the demands made upon 
the public sujiply. Needless to say, the electricity authorities must 
still worry; for they have to estimate the actual future level of 
demand (as aifected by the aeeounting price, together witli any 
regulations or rationing the government may impose), in order tf> 
decide liow' many j)ower stations to build. 

There are many ways of making electiicily. The accounting price 
for electricity should be the cost of production witli the particular 
method of production that is exj)cctcd to be used at the date in 
question. If the electricity-generating industry were operating 
optimally, the method of production would be sucli as to make the 
cost of production as ^mall as possililc. In that case, the accounting 
price would b * so low' that only the best technique would be used. 
For instance, .1 might pciniit coal-fired stations but disallow oil- 
fired ones —or \icc versa. But this may be too perfectionist, and in 
practice (especially when risk is allowed fm ) a somew hat higher AP 
is desirable whicli permits alternative tecimiques wlien their pie- 
dicted social cost is only a lirtlc higher than that pri’dictcd for the 
apparently best technique. 

When the varies w'ith production, it may on the one liand 

still be justifiable to neglect demand elsewhere in the economy, 
provided it does not vary very much; for then the additional demand 
of one particular project w ill not have a significant effect on what 
other users do. On the other hand, it may become necessary to 
predict total demand to get a sulficicnlly accurate estimate of the 
MSC: for instance, total demand might grow very substantially 
over a period of ten years, and so render current costs quite out of 
date. 

The discussion so far has been in terms of a single non-Lraded 
commodity. The accounting prices of all inputs into the production 
of the commodity were assumed to be already known. For instance, 
in discussing inputs into electricity, the non-traded input of con- 
struction was used without saying how it was arrived at. Is that not 
cheating? In fact it is not, for we are providing ourselves with an 
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equation corresponding to each non-traded commodity — in the 
general case, its AP is related to other APs through its MSC and 
MSB. Some of these equations depend on several of the accounting 
prices we want to calculate. But there are as many equations as 
prices. It can be confidently asserted that these equations have a 
solution. It is theoretically possible that they might have more than 
one solution: but we will take it, when we come to discuss the 
estimation of the accounting prices in Chapter XII, that this 
particular problem is much less troubling in practice than in theory. 

9*43 Cotntnodilies in Fixed Supply 

It is convenient to discuss the determination of the MSB in relation 
to commodities that happen to be in fixed supply (except, possibly, 
for new output from the project), because the case of fixed quotas has 
often been taken to be charactcristi of developing economies. In our 
view, the project planner should accept the claim that a quota is 
rigidly fixed only with reluctance and under protest; but it is 
certainly important to know how to calculate the MSB of a com- 
modity subject to quota, and important to emphasize that it is not 
at all likely to be the market price of the commodity.^ 

The theoretical problem in estimating the MSB is to determine 
who gets, directly or indirectly, the benefit of the new project output. 
In practice this may be a difficult problem in what economists call 
general equilibrium analysis (Tor many prices may change when the 
supply of a sitiglc commodity is altered). At this stage, we shall do no 
more than point our what has to be looked for and expected, by 
examining a very simple cas- 

10,000 units of a commodity (X) arc imported and sold by the 
government, which makes a monopoly profit. There is now a project 
to produce i,ooo units. Supposing that the import quota is not 
changed, the price must be reduced from Rs. i-o to Rs. 0-95, to 
sell the larger quantity. Now a change in one price generally causes 
changes in demands for other things, and hence further changes in 
prices. To avoid all the effects on social v’alue which might arise 
from these complications it is necessary to assume that only demands 
for goods traded at fixed prices change, 1 that there are no taxes, 
subsidies, or monopoly rents, in respect ot these goods (alternatively 
one can simply suppose that these effects arc negligible). 

The social benefit can now be calculated, taking into account both 
consumers and the government. Consumers have an extra 1,000 

* Wc emphasize this because the UNIDO Guidelines tend to support the use 
of market prices. 
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units of X, wortli sonicwhon* bolwcon Rs. looo and Rs. 930 to them 
(say Rs. 975). As against this, they are spending Rs. 450 extra on X, 
which implies a reduction in (we suppose) purchases of traded g(M')ds 
of Rs. 450. So total consumers' gain is Rs. 323 a little more than 
half what the new output sells for. The government gains the extra 
Rs. 430 spent on commodity X. This is also a social gain of Rs. 430 
in terms of accounting prices — but this equality is valid only 
becaust' \\e have arbitrarily assumed that there were no taxes on the 
traded goods which consumers no longer buy as a result of their 
increased consumption of X. If they had b( ai taxed at 100%, the 
government’s gain, and the corresponding gain of social incinnc, 
would have been halved. 

So far we ha\'C a governmental g<iin in acconming i)ri( e^^ (^f 
Rs. 450, and a consumption gain of Rs. 3 J3. In geiieml the lalti r is 
valued at less than the government gain, which is the* iinmeiaire. 
Suppose that consiimeis’ income is on average uortli only about 
70% of government income: then the eonsumers’ gain is iedu((*cl to 
about Rs. 367 in accounting rupees, and the total social l^enefii of 
the output is Rs. (317. TJiis simple example makes it f k'ai (hat tlie 
social gain from the output can easily be less than the iictual amount 
for which the output of the project is sold ('Rs. 930} It would have 
been still less if the traded goods no longer bought had bee n taxed. 
For instance, if the average rate of duty on the traded gc^ods which 
consumers no longer buy had been one-third, then the governmental 
gain would liavc been reduced to Rs. gcK), and the total benefit from 
the output would have been Rs. 667. On the other h.ind, if the 
rental income, or excess profits, arising out of the quota accrued to 
private traders, then the apparent 'social benefit from thc' go\*('rn- 
ment project would have been much larger. 'J'he go\ eriimc nt’s 
Rs. 430 gain would be transformed intc^ a go\ernnn*ntal gain of lb.. 
930 and a private trader’s loss of Rs. 300, the latter being w'orth, 
rupee for rupee, very much less than the former in teims of account- 
ing prices. But, in this case, it is highly questionable whether this 
added benefit should be attributed to the project, because the 
government could have got its hands on the private monopoly 
profit created by the quota in several other w'ays than by producing 
the commodity itself — by a tariff, by auctioning import licences, or 
by multiple exchange rates. It could also, of course, liave reduced 
or eliminated the monopoly profit by allowing more imports, 
a po.ssibility we assumed away. 

The estimated social benefit of the project could possibly have 
been increased in another way. Since it makes consumers better off, 
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OIK! might assume that the government could increase direct taxes 
as a result, thereby shifting more of the gain to the government. 
Indeed, the possible complications arc almost endless. However, the 
general principle should be clear. The evaluator has to estimate the 
gains and losses to various social groups which occur directly and 
indirectly as a result of the project, and which could not be assumed 
to have occurred without the project, and then weight them 
according to some assessment of the social value of marginal changes 
in their incomes; and, often most important, he has to estimate the 
change in the government’s uncommitted social income, as measured 
by quantities of goods released from consumption, evaluated at 
accounting prices. In Chapter XIII, we shall suggest how all this 
may conveniently be done — or avoided- -with suHicient accuracy 
in i)iactice. 

'The above was the rir‘st case examined where the distinction 
between social income committed to the consumption of particular 
groups, and uncommitted social income ficely available to the 
government, has be(“n allowed to influence evaluations. This 
distinction is particula: important in the evaluation of labour, to 
which the next section is devoted. 

d’h(! reader may feel at this stage, that it may be rather hard to 
estimate accounting prices. It is easy to get the difficulties out of 
propoi tion. I low fai one should go in worrying about the proper 
classification of a commodity- traded, non-traded, or partially 
ti ach’d depends, as does the amount of wcjrk that should be 
ch’voled to c’stimating tlie <ic( ounling price, on the importance of the 
commodity for tlic piojcxt in v|uestion. In project analysis, troubles 
t<‘nd to come singly. Most of the inputs and outputs of a project 
will be cjuiie e.isily dealt with. 

9.5 Tur: Trcaiment of Labour 

Some labour can Ije regarded as traded. But normally labour inputs 
have to bc’ treated as non-traded goods. In most cases, the account- 
ing juices lor labour can be estimated is the MSC4, since actual 
ic’cd wage rates arc probably not very ocusitivc to changes in the 
demand for labour. The MSC4 is not, however, easy to estimate, 
even in the case of unskilled labour, d’he various categories of 
unskilled labour deserve spexial attention., not least because it is 
the’ const! mj^tion of those who engage in or hope to engage in 
unskilled work that is the chief object of development. To emphasize 
the sj)ecial role of these inputs, we shall follow tradition by calling 

i6g 
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their accounting prices shadow wage rates. The case of skilled labour 
presents special ditHcultics, which will be discussed in Chapter XIII. 

Various categories of unskilled labour need to be distinguished. 
Urban and rural labour is paid at different rates, and contributes 
different amounts to production. Within the urban sector, labour 
in small enterprises generally receives a mucli lower w«age than in 
the large plants of ‘organized industry’, and, within the rural 
sector, increased labour provided within a family farm may have to 
be treated differently from increased employment of wage-labour in 
agr iculture or in rural works. But, in all these cases, the first question 
to consider is liow much the labour would have contributed to 
production if it had not been employed in the project. I'his may 
have a rather direct and straightforward answer in the case of rural 
labour, but may require some guesswork about indirect con- 
sequences in the case of urban workers. 

To take an extreme case (which is probably not line anywhere, 
yet), if there were always, every day, unemployed people in rural 
areas, ready and willing to work if jobs w ere a\ailable, one could 
probably assume that new employment in these rural areas, say on 
road-making, would bring about no reduction in agricultural 
production. Then the employment of this unskilled labour would not 
reduce the social income of the project. If, more realistically, labour 
i> jcarce for part of the year, that scarcity w ill normally be increased 
by the project and, as a result, the production of agricultural com- 
modities will be reduced; and also some people will probably work 
harder than previously. An estimate of the loss of agricultural 
production is needed, each item being measured at its accounting 
price. 

By the MPL, wc shall mean the loss of production which would 
arise by wdthdraw'iiig a man from agriculture, or any other sector 
of the economy, if the rest did not work harder. Wc say ‘if the rest 
did not work harder’, because more manual labour is a real cost to 
the individual. If, as a matter of fact, others would work harder to 
make up some of the production loss caused by the withdrawal of a 
man, that docs not on our view significantly reduce the social cost 
below the cost as estimated in the manner explained, unless a rise 
in the level of consumption of those remaining in the sector has 
such an effect on their physique or outlook on life that they can 
work harder without real cost to themselves. 

Normally, the MPL is estimated as the direct contribution of the 
man to production. It could be less, if a reduction in the rural labour 
force caused some comsolidalion of holdings (or prevented frag- 
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mentation), or caused any other change in land tenure with a 
£ostlcss and beneficial cfTect on production. There is, however, no 
evidence which would permit an evaluation of such an effect, if it 
exists, and we believe it can be neglected at least when marginal 
changes arc being considered. 

The loss of production must be measured at accounting prices; 
and throughout this book ‘the marginal product’ should be under- 
stood to mean ‘the marginal product measured at accounting 
prices’. It will be appreciated that, in principle, the value of the loss 
of production depends on the pattern and nature of an average 
individual’s work throughout the year, and may include such items 
as harvesting at peak periods, carrying grain, serving tea in a cafe, 
working on the roads, and so on. However, in practice, it will 
often be necessary to estimate it by looking at the most obvious and 
typical employment only (see 14.13). 

In the case of new urban employment, workers maybe drawn from 
many places. Typically, perhaps, they will be drawn from the 
families of workers already living in the towns and cities, who would 
otherwise have been unemployed, or found occupation in small 
workshops or by squeezing into service industries already suffering 
from overemployment. But in many developing countries, there is a 
steady How of workers and families into urban areas, a flow that is 
likely to be speeded up as employment opportunities in the towns 
improve (unless there is a corresponding improvement in rural 
areas). One might think — correctly in some countries — that an extra 
job in a public sector urban industry simply implies one less un- 
employed man, or one boot- .ack fewer with no loss in service 
quality. If that is the only effect, the relevant MPL is zero. But it is 
possible to take the other extreme case that the extra job increases 
the attractiveness of the city so much (by increasing the income 
that a newcomer can 011 average aspire to) as to draw^ perhaps two 
more potential workers to the city.^ In our view neither of these 
extreme possibilities is plausible for most of the countries we know. 
If we had to select a topical case, we would probably assume 
that the new urban job draws one more man from rural areas. 
"I'he newcomer might get the job. More p -ably the job is secured 
by someone already in the towm Avhose less attractive position 
is taken by another, who is again replaced by another, and so 
on. But somewhere a position is created— perhaps only as a 
regular frequenter of factory gates — which had been thought worth 


* Harris and Todaro, 1970. 
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filling, and which will now be filled by the newcomer. In this ease, 
the relevant MPL would be the rural MPL, plus whatever annual 
expenditure of resources is required to compensate a man for living 
in an urban rather than a rural area. 

Unfortunately, the above simple model probably does not fit the 
facts with any precision anywhere. One can find good a priori 
arguments for suggesting either that an extra urban job draws in 
less than one man from the countryside, or that it draws in more 
than one.^ A lot depends on the employment situation in both 
urban and rural areas in the country concerned. If sufficient 
information is available, and that will often iu)t l>c the case, a more 
realistic model of the employment changes consequential on the 
creation of a job may be used. 

Whatever the average direct consequences of c rcating an extra 
job, the general principle remains the same. One should try to 
estimate in what proportions labour is draun fiorn other sectors 
including the wholly unemployed ^rcun\ and then estimate the 
resultant loss of production there. To tlial one atlds the annual cost 
of compensating a worker for moving fiom rurtd to mb. in at ('as, 
and an allowance for the human cost, if any, of any increase in the 
total amount of work doin', d he usult is tin* lelev.int ''net MPL. 

d he MPL is an essential (^ompom'nt of tin* Ms( oftanplo^ing 
labour, but tht* two aix* not in general tire same, d'his is be(\iu'^e a 
developing ('ountrv can si'kloui allbrd to (oinmit so irnnh of its 
production to con'-umption as would be implied b\ a shadow wage' 
rate i‘cpial to the MPL given that aciu.il wage rates are higher). 
In many countries it cannot be expected that .all tho^(‘ who w'r)uld 
like more work should actually be giv«‘n it in the near futuie. d'he 
nurnijcr of jobs it would be worth creating if the .MPL were uni- 
versally taki'n as the shadow wag(‘ rale is quite often so great that the 
economy would be committed to more consumption than it could 
supply from the resource-. .i\ailable to it. d’he diliic ulty is that, very 
often, unskilled labourtTs are paid wages that allow the w'orker and 
his hc)uschold to consume, despite taxes, goods wdiosc value* is con- 
siclcrably greater than the MPL. d here are many reasons for this, 
among them the following: 

(i; Since market prices aix not tlic same as accounting pricc.s, 
even if the actual wage rate were equal to the MPL at market 
ptii e'^, workers’ c onsninption may still exf'ecd the MPL at 
accounting piiciw. 

‘ Scon, Mar. Anhui, .ind .Nc-wbciy, 
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(ii) Workers often come from alternative occupations in which 
their consumption is greater than the MPL (because of 
charity, family ties, government relief arrangements, or the 
overstaffing of public services), and they have to be paid 
accordingly. 

(iii) Union bargaining power, the political strength of the urban 
proletariat, minimum-wages legislation, and custom, often 
create wage levels that exceed the opportunity cost of 
labour. 

(iv) In certain sectors, higher wages may bring about a more than 
proportionate improvement in labour productivity, either 
for physiological reasons, or because they result in a more 
contented labour force with lower turnover; this increased 
productivity will be allow'cd for in the project analysis — but 
the high w'ages which thi may justify imply also a rise in 
consumption w'hich has to be taken into account. 

(v) High wages may l)c necessary to induce rural labour to 
migrate to the urban sector, even though wdien they arrive 
they find themselves substantially belter off. 

Some economists prefer explanations like (iv) and (v), w^hich offer 
some kind of internal economic logic. Others note that the factors 
referred to in ^iii'' are obviously present. In some ways, the precise 
reasons for the plienomenon matter little: the question is whether 
it happens, and in most of the developing countries it certainly does. 
The only ap])ropriate test in any particular case is to look and 

S('(\ 

All example will help to show how' the commitment to con- 
sumption niiglu be estimated. Suppose that the value of output in a 
j)n)je( t, w hich is thought to draw its labour predominantly from the 
agricultural sector, has been calculated; and that the value of 
('(unmoclity inputs has been subtracted from it: the result is i million 
rupees. I'hc wage bill is 300,000 rupees. It is estimated that the loss 
in the v.ilue of agricultural pioduction as a icsviU of removing this 
labiuir force fioin agriculture is only f,o,t>oo rupees, and that no 
allow'ance for harder work by others i. ' c rural sector need be 
made. Let us suj)j)ose that average consumption per head in the 
agricultural sector is equal to the net value of production there, and 
that the wage earners consume all their income. (Private savings, 
and taxes, are ncghx'tcd; the example is not meant to be particularly 
realistic, and these details vvill be dealt with later.) We now' have 
the following situation (\’ahnng all (juantitics at accounting prices) : 
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The project provides : Rs. 1,000,000 (excluding labour 

costs) 

The wage earners would 

otherwise have produced : Rs. 50,000 

.Agricultural output 

is reduced by : Rs. 50,000 

The wage earners consume : Rs. 300,000 

7 'hus the net surplus over consumption requirements is Rs. 
700,000. But it is impossible to justify subtracting the whole of the 
wage bill (equal to workers’ consumption) from the net value of 
production of the project. People are consuming commodities which 
they could not otherwise have consumed: they are therefore better 
off, and this is a benefit for which the project can take credit. As 
against this, more people could be provided with consumption later 
if it were possible to use the Rs. 300,000 for investment in extra 
projects. The question is whether it would be better to postpone 
consumption in this way: alternatively^ we might W'ant to build 
hospitals, or finance famine relief schemes with the resources. 

The answer depends upon how' fast the economy will be growing 
any-way, and what could be done if it were possible to undertake 
more investment projects. The value of other government expendi- 
ture programmes should also be considered. We shall go into this 
in detail in Chapters XIII and XIV. What must be clear already is 
that W'e shall not advocate subtracting the w hole of the wage bill 
from the net value of production, only a part of it. To determine 
what part, W'e multiply the number of people employed by a number 
that is (usually) less than the actual wage rate. We shall call this 
number the shadow wage rate (SW^R). There will, of course, be many 
different S\VRs in an economy; but for grammatical simplicity we 
shall speak of ‘the SWR’ as if there were but one. 

Since the two quantities that are needed w'hen we estimate the 
shadow wage rate (the MPL and the additional consumption 
generated by new employment) arc both measured at accounting 
prices, and some of the relevant accounting prices are usually 
prices of non-traded goods, it seems that we need to know the 
shadow wage rate before we know these accounting prices. What 
this means is that the SWR and some APs have to be estimated 
together. But we shall see in 14. i that this is not a serious problem, 
unless we aim at great precision, for the APs can be based on initial 
rough estimates of the SWR, and, within a few years, there is plenty 
of time to improve accuracy by feeding into the calculation subse- 
quent estimates of the SWR. 
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^ Clearly the SWR should be different for different kinds of labour 
employed on different projects in different locations, and may not 
be the same proportion of the actual wage rate under all circum- 
stances. For example, the way in which the consumption provided 
through wage payments is distributed among different consumer 
groups will be very different in the case of a rural works programme 
from what it would have been in a busy seaport relatively isolated 
from the rest of the countr^^ In particular, the government may want 
to give special weight to the needs ol the inhabitants in certain 
regions by assigning a lower shadow wage rate for projects located 
in them. T he case of new employment generated by agricultural 
improvement schemes, such as irrigation projects, requires special 
consideration, since much of the additional labour might be provided 
within families. In such cases, there may be a substantial commit- 
ment to additional consumption by poor peasant families, this being 
regarded as of at least equal value to uncommitted social income — 
it may be that these peasants can be effectively helped only through 
agricultural and other rural development schemes. In such cases, of 
course, tlic whole of the additional social income counts as social 
profit, despite the commitment 

It is also necessary to consider how to allow for changes in wage 
rates over time. In developed economies, the more far-sighted 
employers allow for a rising cost of labour. Similarly, we must 
consider whether, in a developing country, the SWR will rise; it 
would hardly be safe to assume that it will be constant. Neverthe- 
less, as we shall see In 14.2, *herc is some reason to think that (in 
the circumstances of many acveloping countries) the ratio of the 
SWR to the actual wage rate may remain roughly constant, at any 
rate for a decade or so. Naturally, this depends upon the country; 
and no doubt one should allow for changes in the ratio in some 
cases. But it is unlikely that the changes will be big enough to 
make very much difference to investment derisions. This is one 
of the complications that project evaluators '^an usually afford to 
ignore. 

For a country setting up a system c"' project evaluation, the 
magnitude of the SWR is one of the mos». important questions that 
has to be settled. We have seen that it may be the marginal product 
of labour (always measured at accounting prices), but only if the 
extra employment causes no extra consumption (at accounting 
prices) in the economy as a whole, or if there is no reason to regret 
the commitment to consumption that is generally involved. In 
order to decide how much greater than the MPL the SWR should 
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be, it is necessary to consider the value of the uses to which uncom- 
mitted social income can be put, as compared to the value of the 
committed consumption. In Chapters XIII and XI we shall 
suggest how this may be done. The SWR can be estimated very 
accurately only by calling upon rather sophisticated economic 
analysis, if at all. We shall try to indicate ways of making rough, but 
generally adequate, assessments. 

9.6 Thf. Tinancing of Projects 

So far in ihis chapter, finance has been ignored. 'I'his is correct for 
a public sector projec t whenever the finance required could have 
been used for some other public project. Leaving foreign financing 
on one side for the moment, it is our general asMimpticm that one 
public sector project is indeed at the expense of anotlier. But this 
might not be perfectly accurate in some cases. One can, for instance, 
envisage a project which itself induced the govcrnnK iit to raise* 
taxes. In that case, the pnjecT would be at the expense j^arlly of 
private consumption ^iiul partly of private iiui'stment: the social 
cost ('»f tli<* inxe^ted funds miglit be vt'iy similar to those ol’a private 
inv’e^tment, and would in any cas<‘ be lower than if the pioject was 
at the expense <ti another publh project (see ii j . Aliei naliv t ly, 
the project might cau^e the g«»\cinment to iia reuM* its total l)or- 
row’ing from the public’; again the project would be at the expense 
of private consumption and inve>tnient, thougli in dilleunt and 
less favourable proportion^; but there would lx* a fm'lh<‘r ellect of 
increasing payments on the national debt whi<li would raise the 
government^ commitment to corouinpiion in the luture, and this 
effect would somewhat reduce tlx* desir.ibilii y of tlu- [irop-ct. 
Hr)\vcver, we drink it would be i<ire f^r the jnoject e\.iluator in have 
to worry about these (’<'»mpli( aticuis, Ixm aiist* we think it ran l)e 
reasonably <i'‘>ijm( d in alr7io^t <dl cases that one p.iiliculai project 
will ]]r)t affec t totril taxatiem or borrowing. 

roreign finance raises quite diffcTcni ([ue^licuis. II a loan is 
available, by way of foreign assistance, to finance* part c)f the* costs 
of a project, hut o not otherwise aiailable to the ((funtty, it should lx* 
brought into consideration from the beginning, 'fhus, if the 
generator^ for a h\dro-elc( trie scheme arc being provided under a 
credit wliii h c'cnild not otheiwise be drawn on, then the* foreign 
exchange cost ic) the country is not the purc'hase price of the 
generators now, but the int(*r(!st on and repayments of the loan, 
which will arise cinly later. 1 he project, with its associated loans, can 
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be evaluated by ignoring the initial cost of items provided under the 
loan arrangements, and entering in the list of input costs the ser- 
vicing costs of the loan. In the case of foreign aid it may not always 
be easy for a recipient country to know whether the aid money would 
be available for other projects: the clearest case of when it would not 
be is tliat of suppliers’ credits. 

Further dillicullics arise. Often a project may have to be evaluated 
before it is known what the source of the finance will be. Tiiis is 
pro])ably typical of a country reccivirg aid from many sources. 
I here arc then two possibilities: {a) to produce as many estimates 
of PSV^ as there are potential donors, and [b) to evaluate it as if it 
were to b(‘ financed using the country’s own resci'ves ; in other words, 
finance is igiu.ied, and it is assumed that inputs can be purchased 
in the ('liea])est in.iiket. "Jlie former is probably impracticable, since 
it requires establishing the cost of the inputs from every one of the 
potential aid-supplying countries. In the latter case, the question 
arises as to what modifications have to be made, when it becomes 
allotted to, say, a line of U S. tied credit. Given that such allotment 
is definite then tlie evaluator has to make two adjustments: (a) 
allow for the increased cost (if any) of the equipment which now 
has to be bought in the U.S.A., and {b) incorporate the loan as part 
nf the j)roject in the manner already described. 

rhe latter ])rocedurc presumes that those responsible for matching 
aid to paili(ular uses have done a good job — or anyway that this 
particuLir decision to allot the project to U.S. aid is irreversible 
(unless, of course, the adjustments {a) and (b) have made the PSV 
negative, which would be 11 ly only if the aid were on rather 
unfavourable terms and the particular items of equipment w^ere 
exceptionally expensive in the U.S. A.). 

The Vdsk fac ing those responsible for the best use of aid is an 
exceptionally diflicult one for several reasons: (a) projects come up 
seriatim; (b) it is probably impracticable, as w^e have seen, for the 
})roject evaluator to produce a w'hole list of PS Vs for every potential 
donor; and (r) it is far from certain that the 7 j’'ojcct in question 
would l)c acceptable to all donors. 

'This diflicult process of the optimizai’ of the use of aid may 
be rendered slightly easier if the present value of loans of v^arious 
kinds are separately established. It is then quicker and easier to see 
the implications of attaching them to different projects. This is an 
easy exercise except in the cas" of those loans from sociaHst countries 
where repayment is accepted in rupees, these rupees being cashed 
by the export of goods under some barter arrangement. The con- 
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vertible currency values of these exports then require to be estab- 
lished (see 12.2). 

The upshot seems to be that full optimization of the use of foreign 
credits is outside the bounds of possibility. But rough attempts can 
be made, if project evaluators indicate at an early stage which 
projects are likely to be much more desirable if financed by donor A, 
or much less desirable if financed by B, and which arc likely to be 
comparatively unaflcctcd by the line of credit, and the source of 
equipment to which they are allotted. If only all aid were untied! 

9.7 Some Further Remarks 

9,71 Alternative Techniques and Industrial Expansion 
In tins chapter we have been talking about the decision w'hether or 
not to undertake a particular project, proposed in a particular form. 
But often there are a number of alternative projects, i.e. diflerent 
ways of producing the same product. Then the PSV for each pro- 
posal needs to be worked out, and the one with the largest PSV 
chosen. As was pointed out in Chapter I, there is often a consider- 
able range of choices available, but a detailed cost-benefit calcula- 
tion can be done for only a few. 

If the different ways of making a product — say, cotton textiles — 
are not mutually exclusive, it is rather odd if several of them come 
out with a positive PS\^ A positive PSV implies that the project 
ought to be undertaken. What can it mean if highly capital- 
intensive methods of producing the textiles have a positive PSV, 
while a rather less capital-intensive method gives a larger PSV per 
unit of planned output? Obviously, in this case, we can always get 
a larger PSV by using the less capital-intensive methods, so our 
calculations ought not to tell us to undertake the more capital- 
intensive production as well. This might have happened because the 
ARI was set too low, so that projects which should not be undertaken 
nevertheless look acceptable. If this is not the case, it follows that the 
accounting price for cotton textiles is too high. Indeed, the present 
social value of producing them, by the best methody should be very 
small— only just positive. If cotton textiles are exported, the 
accounting price is equal to the marginal export revenue. This can 
be reduced by producing and exporting sufficiently more. If this 
were done, only one method would be the best. In anticipation of 
this, the accounting price can be reduced until only one method is 
acceptable. 

Thus, the cost-benefit methods described can be used to decide 
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what kinds of technology to employ. This leaves the problem of what 
quantity to produce. The above argument shows that production 
should be planned so that the accounting price will be just high 
enough to give a positive PSV for the best method of production. 
So the cost-benefit rules can be used to suggest, for example, just 
how far exporting in any particular line should be pushed.^ 

The above is one example of how a particular project analysis 
might properly lead COPE and other branches of government to 
consider the whole development of an industry. Any project that 
looks very good when evaluated at the current ARI, and other 
accounting prices, should lead civil servants and politicians to ask 
what more of the same kind can be done (and whether competing 
countries might start doing the same kind of thing!). There is much 
to be said for planning a carefully scheduled expansion of an 
industry through a sequence of projects, the whole programme being 
evaluated together (and revised as time goes on). This kind of 
sectoral planning is also discussed in 6.3, 6.4 and 10.2. 

9.72 The. Operation of Projects 

Another by-product of the arguments of the present chapter is the 
set of rules for operating projects once they are in commission. We 
have seen what principles govern the calculation of social profit. 
Obviously projects should be operated so as to yield as high a social 
profit in each yt'ar as possible. If accounting prices turn out to Le 
dififerent from what was expected, a response may be made to these 
changed circumstances in the way that the project is used. Lorries 
might be equipped with tv’ es. made of artificial rather than natural 
rubber; replacements of parts of an assembly line might be of new 
design; means might be found for economizing in the use of labour 
if the shadow wage rate should be higher than expected. Such 
adaptations will, ho\vcvcr, usually depend on market prices being 
made equal to accounting prices so that the project manager reacts 
appropriately (see 6.8). 

In particular, rules can be derived for deciding when the project 
should be closed down, or particular pieces ol equipment scrapped. 


' This woiks pcifcrtly s.itisf.utorily only if wc c.xcluclc one (thcorctiral) possi- 
bility, by nssuniinR that the accountmg price for the product decreases as the amount 
exported is increased. The fact that eventually the actual price for the exports will 
be lower if more arc cxpoilcd, docs not prove that the marginal export rc\cnue 
will also be lower: and it is the marginal export revenue *0 which the AP is 
equated. Wc believe however that a rising .\P as more is expor«ed would be 
exceptional. 
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Certainly the project should be shut down if the social profit has 
fallen to zero, and will continue to be negative. Indeed, the project 
should most probably be closed down before that time, since parts 
of the plant may have a second-hand or scrap value suflicienlly high 
to make further operation too expensive an ‘investment’. In prin- 
ciple, calculations to check whether the operation (^f the i)roject 
should continue should be carried out fairly frecjuently. 

It is likely to be easier to carry out cost- benefit caU ulations for 
the purposes of investment planning in terms of accounting prices, 
than to have the day-to-day or even yeai-to-ycar operation of tlie 
project governed by the same prices.* Even so, it may often b#- 
useful to know what the correct rules are. .\nd sometimes changes 
in the operation of a particular project may involve expenditures 
comparable to those required for the establishment of sohjC lu'w 
projects, and may therefore be of comparable importance. 

9.8 SLM.NfARV 

In this chapter we have attempted to justify certain general prin- 
ciples on which project evaluations can be based. We ha\e shown 
how commodity acctnmting prices, the shadow wagi* rates, and tlie 
ARI should be used, and explained what they are and wliat kind 
)f thing one should be trying to estirnatr*. 1 he reader whose main 
:oncern is with the public sector, and who is prepared to neglect 
the problems of economics of scale, may now want to go straight to 
Chapters XII and XI\\ where we discuss methods that may be 
used in practice to put number', to the various ciccounting prices. 

It should be emphasizt'd that the simplifying assumptions that 
have been made in this chapter can be quite important, though not 
ay any means for all projects or industries. 


* See also 6.8. 
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CHAPTER TEN 


Large-scale Production 


o.i Tiik Benehis of a Large Project 

f accounting prices would he much the same whether or not the 
irojcct was set up, then it is legitimate to measure the social value 
f production by multiplying the levels of the various inputs and 
inputs by the corresponding APs. The accounting price for cotton 
loth is supposed to tell us the value, in terms of foreign exchange, 
f producing an extra unit of cloth; if we intend to produce a million 
nits, and the extra foreign exchange earned will be the same for 
ach successive unit, the total gain in foreign exchange is indeed the 
uantity produced times ihz AP (in this case, the export price). 

For many small projects, this is a reasonable assumption. And 
ven with quite large plants, any effect on APs can usually be 
cglccted when choosing the best means of production: e.g., the 
hoicc between nuclear and thermal power stations. In this latter 
ase, as explained in 9.42, the choice of the best method (or, if the 
cst method is unlikely to be adopted, the most likely method) will 
Iso give the AP for the output, and the only task remaining is to 
stimate the demand that should be supplied at that price. How'ever, 
/c still have to consider cases where the whole of domestic produc- 
ion might be done in one or two plants, not necessarily large 
nough to make full use of ah possible economies of scale; or where 
new good (such as piped water, or radio transmission) is introduced 
D a new locality. 

O.I I A Traded Good with Economies of Scale 

'here are a numbei of industries where, subject to the provision of 
reasonable variety ol products, one usuallv wants to produce on 
s large a scale as possible. Aircraft, automobdes, computers, and 
ailw'ays, arc all examples where large ‘overhead’ costs must be 
ricurrcd if any production is to take place (at a reasonable costj. 
he greater is production, the greater is the number of units of 
lit put over which these overhead costs are spread. The reason why 
. production plant in these industries is not always of enormous 
ize, is that the limited market and the presence of other firms make 
production on too large a scale unprofitable. Naturally, this may 
>0 an extremely important problem for small countries. Often 
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large-scale proclLKtioii would commit them to altempliiig to export, 
possibly in very risky markets^ 

W’e shall not deal with all the pioblems of deciding wh(‘lh(‘r, 
when, where, and to w'luit extent it is worth \i*nluiing into l.irge- 
seale production. We shall limit oiir^elvi-s to explaining Jiow' a 
particiiLir proposal lor a large-scale plant can be e\aliiated, and 
indicate bi icily the nature of the allernati'. e jilants ih.it might have! 
to be considered, and the extension of our methods th.it might be 
used to choose amongst them. 

We are presented with plans for a viay large piojei t: large in tlu* 
sen'^e that whether or not it is imdia taken makes a substantial 
dilTercnct to the price of at least one of its outputs or injiuts; but 
not so large that it enjoys all possible et'onomies of scale. J.et iis 
suppose that the problem is whether or not to establish .i stc‘el 
foundry. We recall that the first princij>le is to exemim* and atlinnpt 
to quantify the benelits and costs icsulting fonii the actu.d changi-s 
in the economy that the establishment (jf the project will lead to. 
Since these changes are measured in terms of the foreign exehaiige 
they earn or loe, we examine lh(‘ effert on the foreign exehangc 
balance if a lar ge-scale steel foundry is st t tip. I'o bring all the main 
points out at once, let us suppose that at present the (oimiry is 
importing all its steel, but that the proposed foundry is so large that 
a sui^stantial part of [{< aitput will be availalile lor exj^ort il the 
scheme is accepted. 

Let us take it that tlu! changes in inputs reciuired arc; not so large 
as to lead to any signilicanr change in their accounting prices, d'his 
might not be realistic if the country had to c hange fiom being an 
iron ore exporter' into an imjiorter, or if it h.id to go further aheld 
for iinpcjrts of (oking coal, but it is easier to see what is going mi 
if we concentrate on the output, and anyway the same principles 
apply when further complications are introduced. 

The value of the output can be divided into three parts: 

(iy the foreign exchange saved by not importing, d’his is equal 
to the total foreign exchange that would be spent on the 
relevant kind of steel imports, if the project were not under- 
taken ; 

(ii) the earnings of foreign exc hangc as a result of exporting some 
of the production if the fcjundry is established. This would 

^ Xt may be very advantageous for several countries to coopciaic in large-scale 
investment so that they Ho not all try to make automobiles, for instance, but 
benefit fiom having all then i ef|iiirriiienls fjrodinecl in a single pl.inl. 
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be estimated by multiplying the excess of production over 
domestic demand by the expected average export price. 
Domestic demand is the amount of steel that will he used if 
the accounting price is the export price of steel (less a pos- 
sible allowance for some price sensitivity of export demand) ; 

(iii) tl le benefit to the country of using more steel than it other- 
wise would liave done. More steel will be used because the 
accounting price for steel is lower when it is being exported 
instead of imported. 

'The part of the benelit that is most diflicult to c'stimatc is the last, 
t is /e.if than could have been obtained from the foreign exchange 
equired to import the extra ^teel that will l^e used if the project is 
ct up; for, in lac t, the country v ''>uld have chosen not to import 
More steel: on the olh(‘r hand, it is rnou than could be obtained from 
lie foreign exc hange that v.ould be earned by exporting the extra 
teel cemsumed; since, in fact, the choice will be not to export so 
nuch. If die import and export price's of steel are fairly similar, or 
f the change in the clomc'stic use of steel w'ould not be very large, 
me could lake' the average of the twx) figures w'ilhout fear of 
eriously distorting the assessment. Only exceptionally would this 
ough means ol' approximating to the benefit of using more steel 
K‘ misleading. Since it is very troublesome to make any more 
I ( urate assessment, it is as well to use this simple method. As it 
lappen^, most c^f the piodiicls that enjoy impc')rtant economics of 
rale are easily tiaded.^ 

d he diagiarn in Figure 2 may be a convenient way of remember- 
ig the vai ions elements in this calculation. The quantity of domestic 
rocluction is measured on the hc^rizontal axis, marginal import 
ost and marginal export revenue on the vertical axis. The falling 
ontinuous lines show’ the way in which the price paid for imports, 
r received lor exports, depends upon the planned scale of produc- 
lon. 'I’hc d(3ttc’d line represents the ‘averaging’ method of estimating 
u* value of the* nicre«isc’cl clome^tic use «jf steel. Tt i'^ the total area 
nder the' c urve shown shaded in the d o-ram — that measures the 
stiinateci benelit of the planned output, in terms of foreign exchange. 

Notice that, in this case, the acc ounting pi ice at each level of 
ossible [>iodnetion is the marginal social benefit. We can therefore 
rfer to the curve draw n in Figure 2 as the MSB curve. If we were 


^ An iinporlant cxccplinn js lailw.vs li.inspnrt, which we do not discuss in this 
ook. The methods iiidic.itcd in 10.13 would norinaily need to be used. 
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nsidering a large project using an input whose accountiiig price 
ried significantly within tlic scale of use contemplated (e.g. ai 
ricultural raw material obtained by replacing production of ar 
ernative crop on successively less favourable land), we shoulc 
ve to use an MSC curve, defined in a similar way. 
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Quantity 


Figure 2 


/ calculating the value of production as described, one car 
aate the benefit of the project in each year: after allowing foi 
:ost of inputs, this gives the social profit, which can then b< 
mnted in the usual way to obtain the PSV. If it is positive, then 
;ain from undertaking the project, as compared to using th< 
ment funds for some other project in a different sector of th( 
my. 

Tiust be recognized that such a calculation will normally 
e a great deal of research and careful guesswork, not leas 
ie the MSB curve will change from year to year. This is n( 
natter, for it is just in such cases as steel, transport equipment 



c., that the market, particularly the domestic market, for th 
)mmodity is likely to grow rapidly. The quantity that would hav 
:en imported had there been no domestic production migh 
3uble in five to ten years. For this reason it is important to calculat. 
LC foreign exchange gains with some care for a number of differen 
;ars of the plant’s probable life. 

).2 Scale and Timing 

here is yet another aspect to be considered when estimating the 
ilue of the plant’s output. As the market grows, and technology 
iprovcs, it is to be expected that, at some date in the future, a new, 
id probably much improved, plant will be established; and later, 
hile the original plant is still operating, yet more new plants may 
i built. The existence of these later plants will affect the value of 
le first plant. For, when we are considering how valuable this first 
ant is, wc must consider what it will add to the economy, assuming 
at the later plants will be built anyway. 

The above situation is illustrated in Figure 3, where MSB curves 
e drawn for Year i, the first year of full capacity output by the 
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initial plant, and for Year when *i iitwv j)laiil li.is jn'^t (oine into 
full capacity operation. Tt is assumed that the new’ plant is lari^t'r 
than the old. ^ This need not he true, and would requiie special 
consideration in each case.) The MSB in Year 5 is showai as greater 
than in Year i : this is mainly I'or convenience, and does not aflect 
the argument. The shaded areas show the estimated benefit of 
planned output from the first plant in Years i and 5. It is clear from 
the diagram that the value of pioduction in Year 5 is less than would 
have been thought if no allowance had been mach* for tin* building 
of a new plant in the interim. (It would teen have been the aiea 
under the Year 5 cmve cot responding to the position of i)lant i in 
Year i.) 

This analysis forces us to consuler how big the second plant will 
be (and later plants as well). It should be assumed that the secc^nd 
and siibsec|uent plants will be chosen on the basis c^f c'ost bc'iielit 
calculations too. flow ever, we have not yet discussed the principle's 
that should gc)vcrn the choice of scale for a large investment project. 
To this issue we now' turn. 

In the previous sub-section, so as to establish principles c learK', 
we concentrated on the case where- the projec t evaluator is [)rc-senlc*d 
with a fully detc-rmined production phm, and has only to c:onsicler 
whether it is worth having or not. But decisions ab^)ut scale- and 
timing ought also to be taken on the basis of accounting prices, 'flic 
principle governing the optimum scale of the j^lant is quite simple. 
A (small) expansiori of the pr'oy)osed plant should not cost (in 
accounting price terms) Icss than the additional foreign c-xchangc- 
earnings; and a (small) reduc tion in its scale should not bring about 
a reduction in c:c)sts greater than the lo>s of for eign exchange earnings. 
It will be ncjticed that, so long as v\e concentrate on small c hanges in 
the basic project plan and to save: exte-nsive- work, projec t planners 
arc well advised to do so — the gain or loss in bc-nc-fit is sirnjdy given 
(per unit) by the accounting price at the level of produc tion pro- 
posed, and the changes in costs are just (per unit) the marginal 
social co.st. Thus the principle is that the proposed scale of production 
is optimal only if at that scale^ the discounted sum of MSCs is equal to the 
discounted sum of MSBsA In other words, any small change in the 
scale of the plant would leave its PSV virtually uru hangc-d. 

The question of timing is not quite so readily dealt with. fAcn if 


^ As ccononiists krujw, this condition is necessary for f»ptiinijni S( .dc, but not 
sufficient. It rniglit Ijc satisfied, anfl yet a i^rralcr or sni.dicr scale be belter. But we 
doubt whethei most jimjer t rv.dii.ilors need worry too rina h cdioul this p()int. 
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.he project would yield a positive PSV if started at some proposed 
iate, it should not necessarily be started then; for once it is started, 
t precludes starting up newer projects, at least for a time. It might 
lave been belter to wait for a year or two, either because the value 
production will be much greater in a few years than in the 
m mediate future; or because there is a good prospect that the costs 
)r performance of new plant for the industry will improve in the 
lear future. As a rough guide, one can say that it is best to postpone 
mildin^ the plant if the sum of the probable rate of technical improvement 
'measured by cost reductions brought about by new plant) ^ and the rate of 
tier ease of the value of production^ is greater than the ARL If this is the 
:ase, a project evaluation of the postponed project, with social 
profits discounted back to the present, will yield a greater PSV 
han would the unpostponed project. Generally speaking, however, 
i more pr(‘cisc way to determine ".hether postponement is desirable 
s to do a separate cost-benefit calculation for the project postponed 
jy a year or two (always discounting back to the same date as is 
ised for the original project), in order to determine whether the 
^SV is thereby increased. 

It is thus not particularly hard, though it may take a lot of work, 
o make a good choice of scale and timing for a particular project, 
)rovided one can take the future development of the industry as 
mown. But now we return to the considerations brought up at tlie 
beginning of this sub-section, where we pointed out that the decision 
ibout the initial project actually depends upon choices of scale and 
iming for future plant in the same industry.^ In other words, if the 
inalysis is to be done thoro’-ghly, it will be necessary to work out a 
levelopmcnt plan simultaneously for the whole future of the 
ndustry. As more information becomes available in future, the 
ndustry will not actually follow that plan, but this calculation is 
he only way of making coherent predictions of future dcv'clopmcnt. 

This requirement raises mathematual and computational 
lilliculties of some severity, which could, liov/cver, be overcome in 
nost particular cases. Necessarily, however, considerable technical 
“xperlise in the field of operational re.^carch, particularly dynamic 
)rogramming, would be required.^ not the purpose of this 

)ook to go into techniques of that kind. We simply point to their 
alue in a case such as this. Ideally, where industries with important 
‘conornies of scale are concerned, planners should seek well-worked- 

* And ]>(•! li.'ips, III sonu' casrs, also in rcl.Ucd industries. 

- Some problems of this kind are discussed, with paiticular reference to a 
levelopmi; economy, in Manne, iphy. 
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out development plans for the industries, rather than cost-benefit 
evaluations of single projects. Having said this, there arc two 
points we want to make. The lirst is that such technical studies will 
be worse than useless if they do not use the same basic procedure — 
involving accounting prices and so on — as other economic planning. 
The second point is that something can be done if the more sophisti- 
cated analysis we have referred to is deemed impracticable. 

What can be done is to make an intelligent guess as to the prob- 
able future development of the industry, and evaluate the initial 
plant (or whatever plant is to be evaluated) against the background 
v)f that guessed development. 'I'his is a possible procedure because, 
very often, there will be good grounds ior assuming a particular 
rate of growtli for the industry, and for assuming perhaps on the 
basis of experience in other countries -the scale on which future 
plant will be built. With a certain amount of back-r)f-envelope 
calculation, one can then make sensible assumptions about the 
timing of future projects. True, one is piobably not making very 
good assumptions about the future development. But it is unlikely 
that the present investment decision will be very sensitive to 
assumptions about future development. Furthermore, if the result 
of the cost-benefit analysis suggests that the future develop- 
ment initially assumed is badly wrong (e.g. because it suggests 
considerable postponement of the initial devel(.)pmcnt, or a much 
larger initial scale), one can revise the initial guess. And it is always 
possible to work decisions out on the basis of one or tw'o alternative 
pictures of future developments in the industry. If a really good and 
careful technical analysis cannot be obtained, we certainly think 
that these more rough and ready procedures should be used. But it 
must always be remembered that large-scale projects can involve 
the economy in enormous social gains or losses, and for that reason 
they deserve rather large expenditure of research resources. 

It is for this reason, as well as for the reasons indicated above, that 
we think it important, when large-scale projects are under con- 
sideration, to work out the PSV of a number of well-researched 
variants, involving difierent scales, and different timing of the initial 
developments. 

10.3 Production of a Non-Traded Consumer Good 

Another circumstance in which the project itself may have a 
significant effect on the relevant accounting price (or accounting 
prices) is that in which a new good or service is introduced into a 
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town or villci^c, or, more generally, where transport costs are so 
high that a small hjcal project has a large effect on total supply and 
demand in the locality. To see how these cases may be treated, we 
discuss two examples a local water-supply project, and a telephone 
system. 

We consider a water-supply project first, because it may not 
involve any cliarges to users. We suppose that its cost, in terms of 
accounting prices, is known, and the question is liow great are the 
benefits, 'flic hiaiefits accrue to the households that get, or use, the 
water su[)ply. must assess the benefit to each of the households 
and add up all th(“s(! household benefits. The case is particularly 
awkward in pr<ictice because — in the absence of water charges — 
ili(' cfwnmodity has no price. How'iwer, a sample of liouseliolds can 
be taken, and each one asked what it would be willing to pay for 
ac( ess to (lie water supply. Flow much a household would be willing 
to pay^ measures the value of the w^ater supply to that household, 
relative to other things the household consumes. 

If we can find out the willingness-to-pay of each household, we 
must convert that money amount to accounting-price terms by 
multiplying by the weight attached to that household’s income,- 
relative to the numeraire (uncommitted social income). Broadly 
speaking, the weight will be lower, the richer the household: we 
shall say more about all this in Chapter XIII. The value of the 
commodity is then the weighted sum of the estimated w’illingness- 
to-pay. I'hcrc arc two steps in this procedure, and they arc both 
awkward: the weighting step we arc postponing for the moment; 
the other step is the estimation of willingness-to-pay. 

There arc two particular anficulties about estimating willingness- 
to-pay. The first is that, in practice, households which have seldom 
had much experience of the kind of w^ater supply proposed, nor ot 
expressing that kind of want in monetary terms, will probably find it 
hard to predic t how much they would be willing to pay even if they 
knew' just what dilfcieiice it wmild make to them. The second 
difficulty is that, e\cn if the consumer understood perfectly the 
natuie of the charge and what was being asked of him, it w ould not 
be in his interest to answer honestly, he would not actually be 


^ This is one definition of what economists call ‘consumer surplus’. 

■ The weight might actually depend on much more than income — family size, 
age, environment, and access to economic opportunities might all be relevant. 
Also, it is conceivable that the project would so change the econ ^mic status of the 
household as to change the appropriate weight. Something will be said about all 
tliese issues in 13.13. 

P.A.P.— 7* i8g 
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paying what he said he was willing to pay. Nevertheless, whatever 
the difficulties, willingness-to-pay is what lias to be estimated. 
Fortunately, many consumers try to be honest, and most understand 
the uses of money. Also, there will usually be some possibility of 
studying earlier projects of the same kind. No one would pretend 
that evaluations in such ciivinustaiices are easy, but it is as well to 
know what one is trying to estimate. 

Before leaving this particular case, it should be remarked that, 
even if no char ges for the use of water ar(‘ levied, an im]uov(‘nient 
in the standard of living brought abmit b / such a ih'velopment 
may make possible increased local taxation. Whetlua- tliis is so 
should always be considered, and if it is thought possible, an 
estimate of such increased governnuMit i(‘\(‘nn(' slu)nld he included 
in the project evaluation, just as in tin' cast* of other non-traded 
goods discussed in 9.43 and 12.3. 

The other imaginary project we want to discai ^ is that of a new 
telephone service. The same genta'al ]U'inciples apjily, but this time 
there is a price for the commodity, which gives us some inl’oiination 
about the value that consumers [uit on the service. However, if a 
man makes 100 local telephone calls a year wlu^n the ]')ric e is 10 
cents a call, we cannot deduce that tlu' (‘xisience of tin* tr'h phonc 
service is worth 1,000 cents a year to him. Obviously it is worth more. 
Perhaps if th(' price were 20 cents, he w(juld make 30 calls so these 
calls are worth at least 600 cents to him: and ilTu‘ is then charged 
10 cents per call for any further calls, lie will still make the other 70 
'assuming none of this has any significant elfet t on his total income), 
spending 1,300 cents in all. So his willingness-to-pay is at least 
1,300 cents; and we might by more ('omj)licated charging sysKans 
discover that it was much monx It is clear that the consumer's 
behaviour as the price of the service varies is very relevant to 
estimating his willingness-U)-pay. Wc .shall explain how this might 
be used to get reasonable estimates in 12.41. 

In the case of the new telephone service*, the calculation of 
benefits would, once willingness-to-pay had been estimated, go as 
follows. Kach consum<T is better off to the extent of his willingness- 
to-pay, le'js what he ac tually pays. These amounts are to be weighted 
and added as before. In addition, the total payments made constitute 
a gain of Lincornmitted inc(une for the state (assuming the telephone 
scivice is provided by the public sector). 'Phis gain is equal to the 
value of other goods arid services wliich the consumer now does 
without: since some f)f these will be taxed (or subsidized), it is 
necessary to convert this income to accounting prices in order to 
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cl<Ti\t“ imcoiumiUt'cl s(»( uil income, which then g<A;s on to the 
bcnclit sldi! unvvci.i(litt:d. 'I'his adjustment is done by means of a 
convcision {\u tor \vhi(.h is discuss(‘d in 

Althoiigli it is not at this point our main concern, if is worth 
remarking that the* .iljove calculation would underestimate the 
benefits of the tclcphoru* service, since each user would be willing to 
pay for other users to be connected (so that he could communicate 
with them). In particular, a widely connected telephone system 
may be of considerable value to productive enterprises and to 
g()V('i nment. Thus the chief iteni'^ on the benefit side when appraising 
a tt‘iej)hone system are likely to be, not the coiisumeis’ surpluses of 
the hoijsc'holdei's ('who are likely to be rather well off), but the gains 
to j)i'oducers, and llu: gain in govei nment revenue. 
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Private Sector Investment 


A private sector investment project is, like a public sector project, 
a user of inputs and producer of outputs, which can therefore be 
evaluated using accounting prices, by the methods suggested in 
Chapter IX. But the sources of the investment funds, and the uses 
to which the profits arc put, require us to make further adjustments. 

1 1. 1 CAriTAirsr Income and Consumption 

1 1 . 1 1 A j ti mating Consumption 

"\VIiat distinguishes a private project from a public, apart from any 
ditTerence that private incentives may m.ike to performance a 
dillerencc that should in principle be rellerti‘d in the estimatt's of 
social income generated — is that part of the prolit is a\ail.il)le to 
owners of capital for their own us(*s, and part at least of the finance 
of investment comes from private funds, d'he part of profits that 
accrues to the capitalins may all be consumed, or part may be 
saved ffor the sake of future ('onsiunption, presumably): the extra 
savings, if any, would augment the private funds available for 
private investment. In order to evaluate a private sector project, 
therefore, we must have methods for measuring the value of 
capitalist consumption, and the value of private investment funds. 
"These methods are discussed in 11.12 and 11.2. But first, it is 
necessary'’ to say .something about estimating the increase in 
capitalist consumption that the project makes possible. 

Private capitalists must get some rcw'ard some increase in 
wealth — if they are to be willing to undertake investments. On the 
face of it, more w'ealth is a reason for consuming more. If the 
investors can borrow’ readily at reasonable rates of interest, on the 
security of the approved project, or by abandoning other less 
profitable activities, they can start consuming more as soon as the 
project is approved. 

We need to estimate how much more the private capitalists will 
consume. No general rule can I>c expected to apply perfectly 
everywhere, but the following method ma^ be sufficiently accurate. 
First, estimate the increased income the capitalist gains from the 
project. This is the exc ess of tcUal capitalist income from the project 

1^2 
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over what the funds invested might be expected to have earned for 
him in another use. The capitalists could consume this amount 
extra, as a result of being able to undertake the project, and they 
may well do so, particularly if approving one project makes them 
more optimistic about tlie approval of similar investments later. 
But it may be more likely that they will save part of this increase in 
income, and we allow for that possibility. 

To show in detail how the estimation can be done, it is a help to 
have some notation: 

I ^ the capital cost, to private capitalists, of the project. 
r =thc rate of return, after tax, at which the investors would on 
average have invested their funds elsewhere: this return may 
often most realistically be legardcd as the average rate of 
return expected for direct investment in the private sector, 
rather than the rate of interest on bonds: but it may be some 
mixture of the two. 

y^ = the gloss profit of the project in year i, less company and 
personal tax liability arising from that profit,^ less an allowance 
for d('jn'('ciati()n sullicient to leave the investors with wealth / 
(in ixmI terms) at tlie end of the project’s life. 

(7 =the proportion of capitalist income that is saved (i.e. not 
('(msuined). 

Then we estimate that, in year /, 

Capitalist consumption (Pt — rl) 

Capitalist saving - [Pf—rl), 

Because (wpital gains arc subject to considerable fluctuations, we 
recommend basing tlie estimate on the actual profit made by the 
project, rather tlian upon dividends paid to shareholders plus capital 
gains on the shares in that year. Of course, it is also much easier to 
base the estimate on profits to the company. 

Both capit.ilist consumption and capitalist saving (which is a way 
of postponing consumption on the part of the capitalists) represent 
costs to the economy, since they in^ e a commitment of social 
income to purposes that are likely to be less valuable than the uses 


' In calculating liability for company taxation, allowable depreciation deduc- 
tions must be made. Personal liability to income and similar taxes may be hard to 
estimate if the project is managed by a limited company, especially when dividends 
may be taxed at one rate and capital g^ins at another. In the latter case, capital 
gains tax should be assumed equal to a tax on retained profits at the personal 
income tax rate appropriate to the income of the average shareholder. 
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to which the go\criiim‘nt would jnit uncommitted social inconu'. 
Both should be meaMired in APs, and that will iKumally iec[uire 
con\er>ion from market prices. In ilu* rem. tinder of this section, 
we discuss the social cost of the consumption, asMimini^ it is 
measured in AP<. The saving repiestnUs an increase in the total 
investinent funds of private capitalists, anti we shall discuss the 
evaluation of these investment funds in i i.j. 

1 1. 12 The Value of Capitalist ('.onsumption 

In order to decide' what c.ipitalist ('onsumptioii is woilh, w'(' have to 
face again the })rol)lem of weighing one man\ cemsumption against 
another’s. This piohlem is dis(u^sed in i and we rely to softu* 
extent on that discussion now. But the gcncial idea will be (dtMr 
without it: one can often deal with ca}>itali^t lonsumption \'ei y 
easily. We argue as fdlows. 

For most priwite indiLstrial projects, it (\m icasonably be assumetl 
I unless tliei e is eviclcm c to the conti ai y that those' w ho w dl i c( ei\ (* 
the profits, be they shateh(d(k rs, paltIUI^, or owma s, are* w call by, 
w'ith annual consumpti('>ii expenditui e ten, iwe“iily,oi- c\en a lumdied 
times as great as an a\eiag(' peasant faimci or m ban lal)ourci. I'or 
this reason, we tliink, <ind we tliink that moa govt i nnu'nis would 
agree, tliat an inneaNC in the consumption of sut h pt'opli* dt -ciscs 
only a very ^mall weight in comparison wiili llu .i\ciag<* tonsunur, 
and even less in t omparison with nut ommitlcd oi icd iiu f)nie. 1 hu'. 
the wlK)le of the t'onsumption of licli < iij)itcdi' Is c\aluatctl at 
accounting pTn e*^, tjf rouistg may be countrd as a c'ost of' the 
project, sirue the clirct i wiluc of the addiiion.d t(msum])lion 
though perhapN a positive gotnl i> not 'aiMa itmfly imjiortant to bt* 
worth inrluding in the t aleulalion.’ We aie nt>t d( rning that then* 
is a social need to allow' capitalists to t oiisumt' . if j m i\ ate in\ t >lment 
has advantage.s, they have to be paid for, by allowing this con- 
sumption. 

Private investment by small enterpiise>, or small farmeis, nuiy 


^ 1 lif’rr IS ,in o]fi tli.it tin- < onsun.iaif.n f)f tli* im Ii /\ i ills v.iln.ililr 

in.s<')rar as it provulcs laiiplf a riicnt lor tlu! poor i 1 a Mri[)Io\iinj ilomrsiic 
servants, tailors, hotel :irid restaurant stall, and so on. We havi* alNAsed lor 
v.hatev^r is valid in tin-, aic'i'iiirnt \%h<-n \\r s i\ that tin- cost ol tlir ( ajiilalisl’s 
( f)rr ui-i[aion is fo hr (salu.itrd at aoi.mim^ [ukis II ihr s!i idow u.it'r ol 
fhii Ilf'S tic sir', an is is I-jw, the .u f fMJntnif' t f aI f»r f .galali a ( or' .iimptif >11 is ii diu rd 
a( f orrlint^ly . Ilut thfrr a still sfanr f(At, .irnl it mas hi (jiiilr lan^r. It would he 
wronq to Kt^arfi the rnij)l(oni('nt provided hy fapitalol c.onsun iplioii as positively 
valuable, thus justilyim^ that f onsuinjaion, wlnri tlw i;ov(iMiiHnl fould have 
tnafir better usr of tin* labour if it h.id itsrll liad thr sor lal iiifomr lu spend. 
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liave to he treated rather difTcrcntly. Firstly, the investors' normal 
level of (.onsurnption expenditure may be rather small, so that 
increases deserve a significant weight in measuring the benefits of the 
projc(-t: therelore the whole of the invesU^rs’ consumption will not 
count as a cost, only the diflerencc between its value as uncommitted 
social incoiiK* and its value as their own consumption. Secondly, 
thcMt invc stois in.iy not be able to borrow easily for new investment, 
and may tlierefore liave to hnance part of it out of consumption. 

To see how this last possibility should be treated, consider an 
extieme case, in which an invi stment is hiianced entirely by fore- 
going c onsumjjtion. In such a case the whole of profits Pt might be 
cf)iisum(*d as they accrue. If that is ( xpec.ted to happen, the profits 
c«)unt as bem*(it to the extent appropriate to the investing group, 
and that propoition is added to die lest of social profit (which 
ecjiials sori.d income, less the committed consumption of the 
invt stois and otlu^rs, plus tlu \aluc of this committed consumption). 
Similarly, since the ins ('^tnumt cost is not met out of uncommitted 
soc ial iiK oine, but out of ( onsumption, whidi is less valuable, the 
(o‘^t is ( ounted simply as the social value of the loss of consumption 
b)' the groujj in c[ucstic)n. 

'fhe general rule is, how'cvcr, to subtract from apparent social 
jiiofit I'i.e. what would be social profit, if the project W’ere in the 
puhli( sector) th(‘ consumption of th(‘ capitalists; this is conveniently 
( stimaii'cl as jnofit aflci tax, l(‘^s the income that would have accrued 
at the average u'al rate ol interest i^i.c. the money rate of interest less 
the exjJccLed late of infiatioid on investments normally available to 
capitalists. 

1 1.2 'Fiik Closr or Pkiv/\te Investment 

Tlie way to value privately financed investment is easily stated: 
find the PS\’ of the same rcsonrccs used as tl^ey w'ould be if the 
project were not approved. Tlie difficulty is that there are a number 
of difieivnt possible uses, which could well have quite difierent 
soc ial values (the social wilue being dif't '^mt from the value to the 
private investor). For example, 

(i) the investment funds might have been lent to the govern- 
ment, by purchasing gcwernmcTit bonds (at a real rate of 
interest r). This rise is easy: by approving the private 
project, the government is deprived of investment funds it 
could have used itself, d'hc real counterpart of this is that the 
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opportunity cost of the private investment is a public 
investment using an equivalent amount of real resources. The 
cost is therefore precisely what it would have been if the 
project had been in the public sector. But we doubt whether 
this is normally an alternative for businessmen and those 
accustomed to hold industrial shares. 

(ii) The funds might have been sent abroad. Then their value is 
the present value, discounted at the ARI, of any tax that 
may be due on remitted dividend. , etc. That might be 
equal to the unadjusted social cost of the investment, but 
would generally be less. In extreme cases, where the taxes 
are zero, or nothing is remitted, perhaps because the trans- 
action is illegal, the value in this alternative use is zero. 

(iii) The funds might be lent to private individuals to finance 
consumption. This might happen directly or indirectly. A 
common example of the indirect effect is where land or some 
other fixed asset is purchased, and the seller uses his receipts 
for his own consumption and to pay off debts, thus financing 
consumption by his debtors. Then the value of the investment 
is the social value of the consumption that the lending 
allows — which will probably be much less than the apparent 
social cost of the investment. 

(iv) The resources might have been used for other private 
business ventures not requiring government approval. The 
value is then the PSV of these alternative productive 
activities, with proper allowance made for any private 
consumption arising. It is plausible, but not certain, that 
this value too will be less than the value of the investment 
funds as uncommitted social income. 

(v) The resources might have been used for other private 
projects requiring government approval. If private savings 
have to be used largely in projects requiring government 
approval, it is possible that the government will feel com- 
mitted to allowing enough projects to use all the available 
saving. In that case, the problem is solved by finding the 
accounting price for privately financed investment which 
will lead to the right volume of private investment being 
approved. 

Which of the above possibilities is most important must be 
considered specially for each country. We tie the whole exercise 
together by introducing an accounting price for private investment 
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(APPI), which is a nuinbcr, normally less than one. It is defined as the 
value of a unit of social income {measured in APs, of course) which is devoted 
to investment by the private sector. Then the investment costs of a private 
sector project are evaluated for the purpose of a cost-benefit 
analysis by working out the cost of the inputs used, at accounting 
prices, and multiplying that figure by the APPI. 

Although circumstances vary, we think that the main alternative 
use of the funds is usually (iv). A rough guess at the kind of use to 
which the funds might be put under (iv) will be needed: some 
imaginary, but realistic, project can then be evaluated with 
accounting prices so as to estimate tlic value of a typical non- 
approved use of funds. An appropriately weighted average of the 
cost in the dificrent alternative uses (i)-(vy will then complete the 
ic(|iiired estimate of the APPI. 

riic APPI should be used to evaluate the v\orth of the capitalist 
saving arising out of project profits, estimated above as cr(Pi — r/), as 
well as for costing the initial finance of the project. Since the APPI 
will normally be assumed constant, tlic fact tliat the value of the 
typical private project itself depends on the APPI will cause no 
difficulty in calculating it by the method just suggested.^ 

There may sometimes be several different sources of private funds, 
witli only imperfect connections between them — for example, 
difTercnt racial groups or different regions may have to be thought 
of as providing different pools of investment fund^^. In that case, 
different APPIs would be required. Also, as we have seen, programmes 
involving investment by s<' all enterprises and farmers may be 
evaluated in quite a different wxiy, when investment is financed by 
foregoing consumption, 

1 1 .3 PoREicJN Investment 

Funds that come from abioad are a somewhat different matter, but 
very easily dealt with (see 7 3), except for one consideration. The 
accounting price of the investment in this ca'-e is zero, since the 
funds are normally of no use to the country in question if they arc 
used in sojnc other part of the w^orld. Caipitalist income from the 
project is profit after tax. If it is all remitted abroad at once, it 


^ For instance, if the investment of capitalist sixirnijs of 100 now produces a 
stream of future social profit (neglecting future capitalist savings) with a PSV 
of 70, plus future capitalist savings with a PV of 10 when discounted at the ARI, 

then the APPI is — 

100—10 9 
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naturally all counts as cost: these remittances are the cost of foreign 
investment, and the question is whether social returns to the country 
justify that cost. However, part of after-tax profits will generally be 
ploughed back within the country: there may even be a requirement 
that this be done when tlie project (or industry) is approved. How 
should tlicse ploughed-back prolits be valued ? 

I'hc answer is quite easy if the relevant accounting prices are not 
expected to change mucli, and if (uic can jiresumc that the retained 
prolits will be ploughed back into project^ of much the same kind 
as the one now under consideration. If it can be assumed that such 
projects w'ould also have the same value in the future as they liave 
today, then we may as well evaluate the project as though the re- 
tained prolits were actually remitted at once. I’oi, if our evaluation 
gives a positive PS\' on this assunn)ti()n, then allowing for plouglu'd- 
back profits would add to the value of the pri>j(‘ct, which should 
thcr^'fore be approved; while, on the other hand, a negative PSV'^, on 
the assumption that all prolits are remitted at once, would actually 
be further reduced when the negative v«ilue of ploughing-back was 
allowed for. 

However, at hast in the case of important projects, it should not be 
assumed too readily that accounting prices will stay (onstant. 
Furthermore, it is quite likely that prolits will be ploughed bac k into 
somewhat different kinds of production las when the prolits of 
automobile assembly arc ploughed back into, say, engine manu- 
facture). In principle, the social value of the uses to which ploughed- 
back profits will be put should be estimated right into the whole 
future — w hich is clearly rather a difficult exercise. We would suggest 
that the project evaluator consider what kind of projects retained 
profits are likely to be used for, half-way through the (initial) 
project’s life, and evaluate that use, on the assumption that still 
later retentions will all be used in the same kind of use, with similar 
accounting prices. "Fhis sounds complicated, but it is actually quite 
easy to calculate the value of putting funds into a particular use 
when a pioportion of the profits is ploughed back into the same use: 
one simply discounts, not at the ARI, but at a discount rate equal to 
the ARI minus the rate of plough-back (i.e. the amount ploughed 
back per unit invested).^ 


* This proposllem rests on tlic assumption, which is re.'isf)nable in practice, that 
capital recently plcaj^lu^I hack will earn the same soci.il prfjfit as capital ploughed 
back some time ago. d'lu! pi oof runs as follow's: 

bet At be the so< iai profit in year s on a unit of capital invested, not counting 
any ploughed-back piofiLs. I'liat is, A is the social income of the project, less the 
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Finally, we remind the reader that many projects involve a 
combination of two, or even all three, " the various kinds of 
financing we have considered: public investment, private domestic 
investment, and private investment from abroad. Now that we have 
shown how to evaluate the costs and benefits for each particular 
method, it is easy to do the same for any niixaire of the methods. 


1 1.4 The Evaeuation Procedure Summarized by an Example 

We have discussed the principles that should guide evaluation of a 
private sector project. We have pointed out that projects involving 
many small firms or other small enterprises may need to be treated 
somewhat dilTerently from, say, large urban industrial projects. We 
now summarize the procedure for the latter case, in terms of an 
example. 

'Fake the simple example discussed in 9.13, but suppose it to be a 
private project. Eight million accounting rupees is spent on capital 
equipment (bought from abroad, and valued at c.i.f. prices, or built 
at home and valued by using the shadow wage rate, and other 
accounting prices as required), and as a result a social profit of 
I million lujiees per year for twenty ^eais is obtained. The calcula- 
tion consists of the following steps: 

(i) Kstimaie private profit. We shall sujipose that a typical year’s 
activity can be summarized as follows (^for convenience we write 
everything in thousands of rupees) : 

At ma * ’xt prices At accounting prices 


Output 

3,000 

i,fioo 

Material inputs 

1 ,000 

400 

Labour 

500 

400 

Profit 

1,500 

1,000 


We now' deduct profit and income taxes, and make an allow^ance lor 


after-lax i^K^tils accruing to the owners I.et I't be the v.tluc (then) of a unit ol 
(apital f)l(nu;hecl into the IniMiiess in \c.ir /. L i R be tlu .ARI, .uid /> the ploiigli- 
b.uk rate, botli supposed constant. 1 hen, usinp inteqials lor convenicme, 




s - a- 


I'licicfore, dilfcrcnliating willi icspect to /. 

v--Rvt— At~/wt = {R~p)rt — -‘h- 
Integration of this cqu.ition gives 


r 


verifying the proposition stalcil in the text. 
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depreciation. The calculation might go: 


Depreciation 

-300 

Net profit 

1,200 

Corporation tax 


(30% of net profit) 

-3G0 

Net prc>fit after tax 

840 

Income tax on dividends 

-168 

Capitalist income after tax 

672 


(ii) Estimate the real rate of inteteU for private capitalists. Let us 
assume that a direct iton-portfolio^, investor can earn on his 

capital after tax without undue trouble or especially gof>d luck, d'lie 
current rate of inllatimi, which is expected to continue, is 
Therefore the real rate of inteiest on this cLi'^s of in\ estnient is 
Other possible uses of piivatc^ money arc gt^verninent bonds, and 
inoneylending see (vi , below). The former have a lower and the 
latter a higher real yield. Since they arc also among the minor uses 
of capitalist money, 5°^ can stand as an estimate of the real rate of 
interest j ' . 

fiii) Estimate increased capitalist income. This is done by subtracting 
interest from the estimate of capitalist iTiconie obtained in (i). The 
initial capital co>t of the project at maiket prices is 10 million rupees. 
Therefore we must deduct 300,000 rupees: 

Income increase r /* — ;/= i yj. 

(iv) Estimate capitalist coruurnption and saiing. W'e suppose that 

cncpjiries have shown that typical shaieholders in the kind of firm 
undertaking the project save about of iruoine including 

capital gains). This is one of the figures lliat will generally have to 
be gue.ssed on fairly inadccpiatc evidence. It must b(* lemembered 
that some of the shareholders may actually be dissaving- -i.e. 
running down their wealth —because they arc retired, for example. 
Thus we estimate 

Extra Capitalist consumption -= i;)7*5 
Extra Capitalist saving - ippj 

(v) Convert to Accounting Prices. If one, knew exactly what this 
consumption and saving would be used to ]nn chase, one would 
evaluate it by using APs instead of market prices for the various 
goods and services. Usually one will not have su( h detailed informa- 
tion and shortcjts will be needed: this will be discussed in the next 
chapter. In the present case, we shall take it that information, 
including some intelligent guesswork, about the consumption 
expenditure of rich families, has .suggested that the market prices 
for consumption are cm average 30% above the accounting prices 
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(largely because of taxes, but also because the shadow wage rate for 
labour employed in personal services is quite low). Therefore 
Extra Consumption at APs= 106. 

Conversion of the saving figure is trickier because the uses to 
which the saving can be put are so diverse. But the figure is in any 
case not large, so that something quite crude will do. In general the 
prices of investment goods are guessed to be 20% above APs, and 
alternative investment is thought to be the major use of private 
savings, so wc estimate 

Saving at APs = 29. 

(vi) Find the Accounting Price of Private Investment [APPI). Suppose 
that a research institute has obtained evidence that about a fifth 
of private capital is held in government bonds (this part has a 
weight of unity), a fifth in private lending most probably for con- 
sumption, or in land which may also be thought of as financing 
consumption. The remainder is held in shares, partnerships, etc. 
'file consumption financed by the saving is judged to be by relatively 
wealthy groups. By using the Census of Manufacturing Industry, it 
is estimated that, in tlie past, social income devoted to private 
iruestment has earned a social rate of return of 6% (the evaluation 

cai)italist saving has a negligible effect on this figure). Some 
improvem(‘nt is expected, to an extent that ought to bring the 
average up to around The .\RI is 10%. Thus the APPI is 
obtained as folknvs: 

APPI = J X value in consumption lending-}- J x value in govern- 
ment bonds + 6 X value in private investment 
6 X o -f i X 1 4- ? 10 

- 0 - 68 . 

(vii) FAtimate Social Profit. Wc subtract consumption and saving, 
both at accounting prices, from the original figure for profits at 
accounting prices in (i). But we have to add on a figure for the 
social value of the saving, which is the amount of saving limes the 
APPI. 


Profit at APs 

1 ,000 


Less consumption 


lofi 

Less saving 


29 

Plus saving x APPI 


20 

Social Profit 

885 



(viii) Finally^ compute Present Social Value. 


PS V = — 0-68 X 8,000 4- 
= +2,080, approx. 


1 

IM 


+ 7 To d- 

(im)- 




X 885 
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'J he rcNiilt is tliat this project is socially more profitable as a 
priwitc sector than as a public s«*ctor [)U)ject. I he reason is worth 
some discussion. 

In the formula for the PSV given above the transition from a 
public to a private sector evaluation is made by multiplying tlic 
capital cost by the APPI, and the stream of net benefits by the 
proportion which the social value of the private profit bears to the 
profit at accounting prices. 

The APPI plays only a small role in this latt<‘r adjustment, which 
can be neglected. If the project has zero PS\' r\ the public sector, 
which i> the most interesting case, then its PS\' considered as a 
private sector project will be positive or negative depending on 
whether the APPI is smaller or larger than the pro[)ortionate 
adjustment factor for private profits (in the above case tliese weie 
respectively olido and 0-883). We may also note that the net 
allowance for private savings is likely to be ver^' small, so that the 
adjustment can be thought of primarily as an adjustment for 
capitalists’ consumj)tion. Given the tax system, the adjustment for 
private ca})italists’ coiiMimption depends largely on the divergence 
between plicate and social profitability. If a project w'ould have, 
say, zero PS\’ with io'\, ARI in the public sector, but is extremely 
profitable in the private sectejr, then the adjustment for capitalists* 
consum})tion is rt'latively large fin our example tlie private IRR 
was not very much greater than the public). 'The fiercer and more 
cfi'ective the tax system, hcjwever, the lower will l)e tlie adjustment 
for consumption. 

The APPI is probably harder to estimate than the adju^tment for 
consumption. It can also liavc a niuch larger range, from o to i. 
It may also vary markedly with the type of investor, who has 
difTerenl opportunities open. In the above example the figure of 
0.68 was perhaps fairly low, because as much as 20*);, of the funds 
were assumed to flow into consumption. It seems clear that it is 
worth doing a lot of work on the problem of estimating the APPI 
in countries where domestic private capital is an irnpoitant source 
of funds, and private projects can be and are evaluated from a 
social point of view. 

It will probably have surprised the reader that a project in the 
private sector can be worth more than the same project in the 
public sector, when we have emphasized that public profit must 
normally be considered to be more valuable than private profit. The 
reason is that public invcstible resources are also more valuable than 
private invcstible resources. 
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Finally, wc should say that our example (or any other similar 
'rconstnict) throws little or no light on the relative merits of public 
and private ownership, even at the margin in a mixed economy : this 
is because it assumes no difTerence in the inputs and outputs, which 
is to assume away a large part of any controversy. Even less docs it 
throw any light on the merits of a large shift: this is because the 
opportunities open to private savers would be very different in a 
predominantly capitalist and in a predominantly socialist economy. 

1 1.5 d'liL Social Closr and Value of Private Promts 
It may be useful in some analyses and calculations to have a weiglit 
for private profit wliicli can be applied to a change occurring as a 
result of a cliangc in wages ^see 13-42) ; or, indeed, to any change in 
th(‘ total of private profits. 

'I'he j)r« vious example suffices to show how this calculation can 
be made, 'flic net private profit after tax was 672 (thousand rupees' . 
T his was divided as to 538 of consumption (8o"),j) and 134 of 
savings (jo*),,). 'The latter two figures are transformed into account- 
ing prices, and become 414 and 112 respectively. The social co'^t 
of the consumption remains at 414. The social cost of the savings 
is arrived at by multiplying by (j — APPI), and becomes 36. Thus 
the total social cost becomes 450, while the gross social income in 
APs was 1,000. Therefore the social profit is 550, and the weight is 
0*53. In other words, private profit in APs is worth 0-55 of public 
profit. If this weight is combined with the conversion factor which 
reduced .1 profit of 1,300 at market prices to one of 1,000 at APs, 
w'c also have it that social pro»'t in APs is 37% of priv'ate profit at 
market prices. 

I’lic figures given are, of course, purely illustrative. They should 
be worked out, not from a particular project, but using average 
levels of taxation and conversion factors for the private sector as a 
whole, or relevant parts of it. 





CHAPTER TWELVE 


Commodity Accounting Prices 


In this and the following chapters v'C show how the piinciplcs wc 
have described can be put into practice. In so doing, we shall not 
only carry the reader to the point where he could use tlu* method 
to evaluate paiticular piojects; we slnill also tie up a few loose ( itds 
that have been left earlier on. 

I'he accounting price's of comnlO(li^i(‘'^, it will be renicinbe red, 
are based, directly or indirectly, boidei p)ri( es. I he jMoblcins 
can be quite dilferent from (uu* ('oininodily to another, ^'o^hm.ltely, 
only a few comnu^ditu''- will bt' of tin' lii^l irnpoii.iine in any 
particular project: inan\' of the injiuis and outj)uts (an be dealt 
with veiy crudcK', without tear of seritnisly distorting the linal 
decision. I hercfore, rough and easily u>(‘d nn'tluHls an* want(‘d; as 
well as accuiate, but complicated, ones. 

1 2. 1 Prediction 

When evaluating investment pioject>, one is looking into the future. 
Since the kind of project dealt with is oft(‘n ( .xpected lo have a life 
of .several decades, it is nece''Naiy to look lathcr a long way into the 
future, and prices could change greatly. l‘ht ic may be no particular 
reason to think that the p;ricc is in(»re likely lo move up than down, 
even v\hcn one can be sure it will change. 'I’lie way in which this 
uncertainty abciut piicc movements should inlliicncc the result is a 
topic reserved for 15.4 and 15.5. 

Risk aj:)art, if there is no good reason to think that a price will 
probably change more in one direction than the other, the calcula- 
tions must be made on the assiimpiion that it will remain constant. 
It saves a lot of time and trouble to decade quickly that one is 
ignorant, when one b ignorant. But hist one must try to learn about 
the probable changes in the most important j)iices. Bad mistakes 
may sometimes be avoided by noticing that there is good reason to 
think that some particular price will be higher or lower in the future. 

Any of the following rca.sons might justify planners in thinking 
that a pii(x will probably ri:>e or fall: 

(i) In the past behaviour of the price of some important raw' 
material, or of the output, there may be clear evidence of 
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an upward or downward trend. (This applies also to inputs 
other than materials, but insofar as machinery is installed 
early in the life of the project its price can usually be pre- 
dicted quite accurately.) Many people are much too quick 
to see a trend in figures for two or three years; on the other 
hand, some people never see a trend in any scries of figures! 
Clear evidence of a trend can be had only from quite a long 
series of years - at least ten, and preferably much more. 
After all, this trend is going to be extrapolated for two or 
ihree decades in the calc illations. If fluctuations in the price 
have been large in re lation to any plausible trend during the 
years for wliicli evideiK e is available, one should be warv’ 
<jf drawing conclusions. If the input is really important, it 
may be advisable to call in the liclp of a trained statistician. 
Hut one should not asvmne that the price will most probably 
leinain constant just b<*(au''e the evidinct* of a trend is 
weak. Noi is it belter to .i^sunK' wn)ngly that the j^rice will 
be lising by, say, annum. If liic immediately avail- 

4ible cN'ich nct: is uninf(»i niaii\ e, one ought to look for more — 
if not more data on past puce's, them e\idenre of the kind 
discussed below. 

ii' Statistics of })asi price's aie not the only information that can 
lielp in foiccastmg ihc' futuie behaviour of prices. For 
exainph*, it ma\ be known that, a'' a rc'^ult of recent improve- 
ments in technifjue, it is likely that 'sice) will sqoh be much 
cheaper; or recent mci eases in snel-producing capacity 
may have outrun deimin i, so ihat prices are likely to fall in 
the immediate futuie; or it may be known that some raw' 
material is likely to be in increasingly short supply 'with 
consequent ri.sing price), because new tec hniques are leading 
to an increased dem.md for it. Reasons of this kind, which 
have to tlo with general knowledge about the clianging 
conditions c)f su])[)ly and demand, can also give useful 
support to forecasts of pi ices biised on statistics from the 
pa.st, or a \aluable warning not to be guided by what has 
happened in the past. For ex.imple, if prices of raw' materials 
of importance in arinameius have been rising, but the 
conflicts that have given rise to the special demand have 
recently been much reduced, one wWl want to use the past 
data with caution. 

(iii) \Vc know also that the price that will have to be paid for an 
import, and the price that will be received for an export. 
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may sometimes depend upon the quantity the country is 
importing or exporting. Certainly, the accounting price will 
change if a commodity that was being imported is no longer 
going to be imported (because of the expansion of domestic 
capacity), or one that has previously been sold only in the 
domestic market will begin to be sold abroad. It must also 
be assumed that when the quantity of a commodity produced 
domestically changes substantially, the accounting price will 
often change too. It follows tliat forecasts of at least some of 
the accounting prices that are required for evaluating a 
project will depend upon the changes in production that 
are expected in this and other sectors of the economy. For 
example, if the country' is going to adopt a special programme 
of expansion in the cultivation of raw cotton, hoping soon 
to be an exporter, even although most of the cotton required 
by the textile mills is currently imported, then the accounting 
price for cotton should probably be predicted to fall. (Of 
course, il' there were in any case a tendency for the world 
price of raw cotton to rise this would have to be balanced 
against the effects of developments within the home country. 
And in that case, the prices of cotton textiles would be 
expected to rise also.) 

fiv) The likelihood of a change in the relative value of some 
particular foreign currency might be a reason for predicting 
a change in the AP of a traded good. Hut caution is necessary. 
For instance, if pumps arc sold to Germany, and a io% 
revaluation of the mark in relation to other convertible 
currencies is confidently expected, it may still be unwise to 
assume that the border value of pumps will rise a full io^,o> 
for it may be necessary to reduce the mark price to maintain 
sales. Similarly, a io% devaluation of the dirham is unlikely 
to result in India getting supplies of phosphate rock any 
cheaper. On balance, we think it likely that the project 
evaluator would do well not to attempt to allow for the 
possible effects of changes in the relative value of foreign 
currencies. 

These different kinds of information are progressively harder to 
quantify. Since one cannot meaningfully compare one consideration 
with another, unless they have been quantified, it is necessary at 
least to make intelligent gues.scs. As experience of using these tech- 
niques to make forecasts of accounting prices accumulates, the 
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guesses can become more intelligent. What is of the first importance 
is that the possibility of changing prices should be kept in mind, 
and that it should never be assumed that the price of an important 
input or output will remain constant unless there really is, on 
balance, no good reason to think the contrary. 

12.2 Traded Goods 

Tlie previous section provided a necessary prolcjgue to the business 
of making actual estimates. In the remaining sections of this chapter 
we suggest how, in many particular cases, the actual estimating 
should be done, bc'ginning with the simplest commodities. First, it 
is as well to remind ourselves how information about the project is 
likely to be presented to the evaluator. 

I’hc essential information is the quantification of inputs and 
outputs. At some point in the preparation of estimates, the amounts 
of the main inputs and outputs must be given in physical terms — so 
many tons of a particular kind of steel, so many machines of a certain 
specification, and so on; but some parts of the costs are likely to be 
estimated in money terms, the estimate being based on the con- 
tractors’ C3r surveyors’ experience. These rough (‘stimates in money 
terms will sometimes refer to quite specific items — collections of 
tools, say, or small items of construction. It will then be fairly easy 
to see whether the actual goods and services concerned are traded 
goods and services, or not. But there are bound to be some miscel- 
laneous items wliich cannot be so assigned.' These last items must 
be adjusted to fit the calculations in a fairly rough-and-ready way, 
increasing or reducing them oy an appropriate factor. Since a 
number of non-traded commodities have to be treated in exactly 
the same way, the details arc left until the next section. 

Consider, now, an imported commodity, such as a piece of 
machinery. For a definite item like this, one can find out what has 
to be paid for it at the port: this is the c.i.f. (cost, insurance, freight'' 
price, the one that is used for customs purposes and the like.® The 

*A typical niisc rllaiircnis itriii is ‘comingmcics*. Coniingnuics may be a 
genuine allowanc e for uncxpcc trcl cc^sts hascct on past cxpcTieiu c. But sometimes 
It is more in the nature of an administrative device, permitting the project to 
proceed without further reference to the deeiMon-m.ikmg body providerd the 
‘c jntingenc y' allowance is not exceeded. In the latter case it is not a genuine cost 
allowance at all, and should be left out altogether. 

* Using the c.i.f. price without adjustment siiicilv implies that freight and in- 
surance are traded services. I'his may not always be irue of insurance, though it 
usually is. India for instance uses a ‘c. and f.’ valuation, leaving out insurance, 
which should then be accounted foi separately, probably as a non-traded scivicc. 
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further cost of getting the inacliiiiery off tlic ship at tiic port and to 
the site of the plant, is known as the port-to-uscr margin. The service 
of getting commodities from port to user is a non- traded good, 
consisting partly of transport costs, partly of handling charges, 
partly of the services of traders, agents, insurance, etc. 'J'he method 
used here is to divide the port-to-uscr margin into two parts, one 
the transport cost, the other all the rest. The actual cost of each of 
these two parts then has to be adjusted so that transport and 
services are valued, as near as possible, at their accounting prices. 
It is best to keep all these transport and trade or ptTt-to-uscr margins 
separate from the c.i.f. costs of the inputs, and add them up separately. 
One can later value these suh-tr)taK by using the appropriate 
accounting prices. We deal uith (he accounting ju ices for transport 
and trade in the next section, since they are non-traded commodities.) 

A similar procedure aj^plies in the case of an exported good. 'I’he 
commodity — cotton textiles, say- is valued at its i’.o.b. (free on 
board') price the price that is received for delivering it on hoard 
ship at the port. It may be important in sm h a case to estimate the 
marginal revenue from exj)oiting instead of the piice. To do that, 
one has to estimate tlie effec t of a furtliei im reas(‘ in exports on the 
price received, and then deduct the net eflec t of this on exj^ort 
earnings. In eitlu'r case, the (oa of the transport and trade services 
involved in getting the comnK)diiy from the plant to the ship is 
converted to arc'ounting pri(‘e terms and entered into tlu* raleulation 
as a cost. In none of thesi* ca>c5 are taxes or subsidies included. 

A brief word on more ( omplic.ited rases may be useful. If the 
input is imported, or the o\itput exported, it is obvious what the 
transport margin is. It is not so dear if the input comes from a 
home producer, although some usris of the same injnit may import 
their requii ement>. When transport costs arc small, the costing can 
be done as though the equipment was artiudly imj^orted; hut if 
transport costs art! large*, one must be mon* careful. 

Users near the port of entry will trse imj)orts; users near die 
domestic factory will u^e home production. One has to guess how 
far imports will penetrate into the country. At the furthest point, 
the prices of imported and liorne-produced versions, including 
transport costs, mu^.t be the same. Th(*refore: 

price at factory — price at jiort plus transport cost to furthest point 
to which imj)orts penetrate minus transport cost between that 
point and the factory. 

1‘inally, the pric e to th(! user r>f dif home-jirc»du( ed \er.sion i.s the 
price at the domestic fat tory, plus lh(‘ transport cost from there to 
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^ the user. Usually one would work out the factory price by using 
the normal route from port to factory. I'he dividing point along this 
route between users of imports and users of domestic production will 
depend upon the proportion of total use provided by domestic 
production. 

Another complication arises when the home-produced com- 
modity is of a different kind or quality from those that are being 
imported, riiis is very common. For example, domestic cotton may 
be used for some purposes, but certain kinds of cloth (perhaps for 
export) require a long staple cotton, vvhi( h is imported. Similarly, 
heavy-duty electric motors may be imported, while smaller ones 
arc made in the country. 

In such cases, it is wrong to look up the average c.i.f. price of 
cotton or electric motors, and use that to value the domestic 
production. Thc*oreti( ally, the corre( t price is then the export or 
f.o.b. price, if, for example, the light clectiic motors are in fact 
exported; or, if export is a very unlikely possibility, they should be 
valued as non-traded (see tlie next s(‘ction\ But if it is a small item, 
or if the* commodity in que.stion could in some uses be substituted for 
imports, even if not in all, then one would not go far wrong in 
taking the ( .i.f pric e of the imported variety and multiplying it by 
the ratio of the domestic market price of the home variety to the 
domestic market price of the imported wiriety. 

A slightly different case arises with final consumer goods, w'hich 
have the same basic usc?s, but wlu're the quality is different, or where 
consumers’ j)refereuces are Turh that the imported and home- 
produced vari(*ties sell at dilTerent prices. A good example is 
Americ an wheat, which sells at a discount compared to indigenous 
wheat in India and other ccnmtrics. 

Let us suppose the discount is and ask what happens if 

semu' extra quantity of wheat is produced, and hence decide how to 
value it. Let us take it that the extra quantity saves an equal 
tonnage of imported wheat costing i millior rupees of foreign 
exchange. But the extra quantity of domestic wheat will actually 
si*ll for I [ million nii)ees ^^^his assumes tl'at the government pre- 
viously made no profit or loss on the imported wheat — and also, for 
simplicity, ignores transport costs). People pay an extra J million 
rupees, because they prefer the domestic variety. 'Lhis will reduce 
their consumption of other things by roughly the same amount. This 
in turn w'ill save some more foreign exchange, how much depending 
on the foreign exchange cost of consumption in general (this may 
be estimated by applying the standard conversion factor — see 12.34). 
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Suppose the foreign exchange cost of consumption is j of its domestic 
value, then the extra foreign exchange saving is = Conse- 
quently the accounting value of the extra quantity of domestic wheat 
is I i million rupees. 

The above was an agricultural example, and makes assumptions 
which may not be true even in this case, and would surely not be 
true in (►tlier cases, hit^t, it assumes that if jx'ople consume an 
extra ton of inoie expensive domestic wheat, they will consume just 
one ton less of imported wheat, and that the * will rt'diu e other 
expenditures in an average sort of way. II' it was thought more 
probable that expeiidiliire on wheat, (lomesti(' and foreign, w'ould 
remain constant, then the whole million rupees of extra expendi- 
ture on domestic \\heat would sa\e foreign (‘\change. Set'ondly, the 
example assumes that thcie i> no tariff on wheat, but ( on^iderabh' 
tarifl's or cpiotas on other consumption goods; and this is not likely 
to be generally true. In fact, each case has to be treated on its merits, 
remembering that the crucial cpiestion is, aKva\s, how' much foreign 
exchange is saved or earned). 

For industrial goods, it is more often the home product which 
sells at a discount. I'lius a domestic car may be worth less than an 
imported om‘, alth<nigh both claim to be tiu* same mod(‘l. The 
accounting price of the home product is then less than th<‘ I'oieign 
exchange value of the imported model, the diffe rent e bt'ing (mI- 
culated in the same sf)rt of manner as in the pievious example. 

Another, rather difft'rent, puzzle arises w hen the project evaluator 
finds, as he sometimes will, that there is quite a wide range of 
import prices for a particular product. This could bt* because of a 
difference of quality, or differences in tlie size t)f the t t)nsignment, or 
becaus(! the goods were not bought at the same time. It t ould also be 
simply irrational someone has paid mt)re than he need havt* done. 

I he piT)jcct evaluator .should always try to estimate the lowest price 
at which imports of a given quality aie likely to be actually 
obtainable at the relevant times. 'Fhis will not always be the same 
as the low’(“st piiie at which a good has been recently imported: 
sometimes, for instance, foreign firms may make sales at alinoimally 
low' prices perhaps because of excess capacity;, or bec ause of some 
subsidy scheme of a foreign government which cannot be relied 
upon to last. Ihit, equally, it is easy tc) imagine c in umstam es in 
which some recent import prices are higher than can reasonalily be 
relied upon in the future. Again, an aid or a trade agreement may 
cause the kiwcst price at wliicli an import could be obtained to 
become irrelevant. In the* simplest case of a loan which is tied to the 
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project in question, the price of imported capital goods is irrelevant. 
The cost becomes the cost of servicing the loan. 1 here are, however, 
more difficult intermediate cases about which we cannot generalizx. 
Common sense, allied to the principle that it is the saving or earning 
of freely usable foreign exchange which matters, should provide a 
guide in difficult cas(‘s. All this is inevitably a matter of well- 
informed opinion and nice Judgment, about which it is impossible 
to generalize. Much the same considerations apply to exports — 
except, of course, that it is the highest price which one can expect to 
obtain which is relevant. 

'riie final complication mainly concerns trade under bilateral 
trade agreernc'nts with the centrally planned economies. In recent 
years it has been possible to settle balances arising from such 
agreements in convertible currency. But the convertibility of earnings 
from such trade is ‘^lill only notional, because there is an obligation 
on both sides to balance; and if balance is not achieved pressures 
will be excited when the next agreement is negotiated. In the^e 
( ircumst«iuces an iinp(jil or export \alued at so manv roubles Uir 
‘a( ('ounting dolbirs’ ) cannot ncces.sarily be translated into account- 
ing rupees at the oflicial rouble 'rupee rate or dollar/rupec rate: 
Our recommendation is that OOBE works out a shadow exchange 
rate (for ac c ounting dollars to accounting rupees; for its trade with 
each of these countries having regard to the convertible foreign 
exchange w'hic h its marginal exports to the countiy in question 
might have earned, and \b; the exj)enditurc in convertible currency 
w'hic'h would ha\(! been nccicsaiy to obtain imports of similar 
cjuality from countries with con\ertibIc currencies. In this connection 
it is worth noting that there is a legular trade in switching goods 
obtained-from c'entrally pl.mned economics for sale in countries with 
convertible currencies, and that a ‘switch premium’ for convertible 
currency arises out of these transactions. 

12.3 The Marginal Social Cost of Xon -1 faded Goods 

VVe have seen in 9.4 that, in many case., ihe AP of a non-traded 
good can be calculated by estimating its MSC. Clearly, it will not 
always be possible to estimate the MSC with great accuracy. The 
exact inputs required in the production of a non-traded g H>d will 
not be known to the project analyst without a great deal of research. 
Except in the Ciise of a very important input or output, the amount 
of work involved in calculating the MSC makes it impossible to 
consider doing so. For that reason, it is \ery important to have 
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available conversion factors, which will provide a convenient and 
satisfactory short-cut. The idea is that the cost of an input as 
reported to the project evaluator can be conv^erted to accounting 
price terms by multiplication by the conversion factor. If there is a 
conversion factor for construction, say, there is no need (unless, it 
should be emphasized, the construction input is large, and of special 
character) to work out the construction cost directly: the estimates 
of actual construction cost arc simply multiplied by the construction 
conversion factor. 

In describing how to estimate the MSC, wc shall therefore bear 
in mind that it is generally most useful to apply the methods to 
representative production methods — a t^'pical railroad, or coal 
mine, for instance and deduce a conversion factor that can then be 
applied in many particular instances. 'I'his, ideally, is work for the 
COPE. But, if necessarv', it could be done in a rough and ready way 
by those evaUiating a particular project, when the same conversion 
factor can be applied to a variety of dilferent covt figures (e.g. trade 
margins, transportation, commercial services, and so on,. Just how- 
wide a range of commodities a parliculai conveision fac tor lias tu be 
applied to must depend on circumst.mcc's. 

Among the most important non-traded goods whose AP.s will he 
estimated from the MSC arc con-Ntruetion and civil engineering, 
electricity, and transportation. We shall say something about each 
of these, by way of example. Similar metluxls r.oi be applied to 
services in trade, banking. insiuaiHe, etc. , eomnujclilics produced 
by industries with temporary exc<-ss capa< ity, and indeed most 
industrial products which are expected to be non-traded. 

12.31 lixample i : Corv>tTuction 

The case of con.'.truction is, in prini iple, one of the easiest. Wc have 
to estimate the accounting co^.t of the inputs required for doing the 
construction the labour, the raw rnateiials, and the servic es of the 
various bits of machinery. Labour we shall (’ome to in due course. 
Raw materials arc usually traded gor)fL, and if iu)l, can be treated 
by one or other of the methods we arc: discussing. Machinery' 
requires rather (areful treatment. .A bulldozer may be u.sed on a 
project for a number of years, but w'ill not be w'orn out at the end 
of that time. Wc must ihr-refore evaluate the services it provides 
each year. I'hc price of these services sliould he just high enough to 
justify the initial expenditure on the bulldozer. One can estimate the 
number of hours a bulldozer should work in a year, and how many 
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years it will last. The price per bulldozer-hour should be falling 
Irom year to year at the same rate as the prices of bulldozers them- 
selves may be expected to fall. Then the price of a bulldozer-hour 
is set at such a level that the PSV of the services of the bulldozer 
will just equal its cost (import cost, most probably).^ 

We should emphasize that the above method is correct only if 
there are no spare bulldozers that would otherwise be idle. Since 
construction work is normally a rapidly expanding activity, wc 
should hardly expect construction machinery to have no other use. 
But, sometimes, an earlier mistake may have left the economy with 
a temporary glut of one particular kind of machinery, which com- 
mands no second-hand market abroad. In that case, using the 
machinery does not involve any cost to the economy (apart from the 
cost of operating and maintaining it, of course). • 

Thus, if the major construction work associated w’ith a project 
can be costed in detail, then the labour used can be regarded as 
labour used by the project, and so can the services of the machinery 
used, and the raw materials. The cost in terms of accounting prices 
can then be calculated using the methods indicated. If the con- 
struction is supplied by the private sector one should also make 
allowance, as w'ill be explained in 14.2, for the consumption out of 
profits by engineering contractors, labour agents, and so or. 

But when construction costs are small, or are not available broken 
down into various parts, it will be useful to have a construction 
conversion factor^ which can be used to revalue the actual money cost 
of construction work to its cost in accounting-price terms. The 
conversion factor should be esl*mated by costing, at APs, one or 
more typical construction programmes, l^hese might be imaginary, 
l)ut realistic, construction projects, formulated in consultation with 
firms in the construction industry, or ll.e relevant government 
departments; or they could be based on the actual construction 
work done for a number of public-sector projects, for which detailed 
information is available. 

Sometimes, information on construction costs will be available 
only in the usual accounting form, wh re the characteristics of 
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capital equipment are not given in detail, and arc merely reflected 
in figures for depreciation. Depreciation plus interest charges on the 
book value of capital should, ideally, give the cost of the services of 
the capital equipment for a year. But tax laws and accountants’ 
conventions have a considerable effect on the figures for deprecia- 
tion. This is not, therefore, a very satisfactory means of estimating 
the value of the equipment’s serv^ices. One may nevertheless have to 
shut one’s eyes to the unsatisfactory nature of the figures, and 
calculate the normal annual cost of providing a million rupees of 
construction work on the basis of data for canrent inputs, labour 
costs, depreciation, and the value of fixed and working capital. The 
accounting-price value of the million rupees of construction work 
would then be obtained as follows: 

raw material and m^^cellancous inputs, converted to accounting 
prices ; 

labour costs, measured at the shadow wage late; 

value of consumption out of profits, measured at accounting 

prices; 

annual depreciation, converted to accounting-price terms by 
using the ratio of the accounting-price cost of the machinery to its 
actual costs; 

interest cost, evaluated by charging the ARI on the value of the 
fixed and working capital stock, converted to accounting-price 
terms. 

The sum of these items is an estimate of the social cost of the 
million rupees of construction work, and the conversion factor is 
obtained by dividing by a million. 

12.32 Example 2: Electricity 

Electricity generation and transmission is a more complicated case 
than construction, because it costs more to supply electricity at 
peak times than at others, and the older or less efficient methods of 
producing electricity may be used only at peak hours. Also, when 
hydro-electric and thermal power stations form part of a single grid, 
it may be quite a complex matter to identify the cost of making 
electricity available in a certain place at a certain time. 

If the input of electricity is an extremely important item, as in the 
case of the manufacture of some non-ferrous metals, then more 
expert calculations than can be dealt with here should be carried 
out. But, in the case of a large number of projects, where electricity 
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is neither extremely important nor negligible, the following crude 
method should be adequate. 

First, make some convenient division of the day, and the week, 
into peak hours and off-peak hours. The normal practice of 
charging by the electricity authority may give some guidance. 
Then it can be assumed that the accounting price for off-peak 
electricity is given by the accounting cost of the current inputs on 
the least efficient plant that has to be used — neglecting the capital 
equipment, that is. Although this neglects some costs such as wear 
and tear, it is not likely to be seriously inaccurate. Next, a typical 
power station can be costed. To do this one must estimate for how 
many years of its life it will be providing off-peak electricity; and 
one must estimate the rate at which the peak and off-peak prices of 
electricity will be falling over time. For simplicity, it is assumed that 
both fall at the same rate (this is not a very good assumption, but 
then the method is admittedly crude), finally, today’s price for 
peak-hour electricity is determined by the requirement that this 
typical power station should just break even, that is, have a zero 
PSV. 'Fhe details of how the peak-hour accounting price (/?), and 
the off-peak accounting price (q) can be calculated are given in the 
following paragraph. 

Assume C= cost of the plant at commissioning date, interest at 
the accounting rate of interest being charged on 
earlier expenditures. 

h ~ number of peak hours operated per annum (this will 
not in reality be constant: an average, weighted 
towards the present, should be taken). 

= number of years the plant is expected to be in use at 
peak hours. 

t = number of years for which the plant will operate 
during off-peak hours. 

k = number of off-peak hours per annum that will be 
worked during the period t (this, like A, may also 
vary with time — a similar average can be taken). 

g = annual rate at which accounting prices are expected 
to fall. 

R =ARI per annum. 

a = running cost at the time of commissioning. 

p = accounting price per kwh of peak electricity at the 
time of commissioning. 

q = accounting price per kwh of off-peak electricity at the 
time of commissioning. 



Project Appraisal and Planning 

Since, by assumption, q is equal to the running cost of a plant t 
years old, it follows that: 

q = a{i-\-gy. (i) 

Up to time the social profit of the plant in the year ending at time 
n is 

=ph{i 4 -if) I -a{li-^k). 

.After t and up to T, the social profit is 

ph{ I + — ah. 

Summing, discounting, and setting the re'^ult equal to C, we have 
T T 

c=ph (i +/?)“" (i -f /?)"” 

n — I HI 



q is estimated from equation O), and p from equation (jj. 

Since we are estimating future accounting prices, calculations of 
the kind described must, in principle, be made on the basis of the 
techniques expected to be in use at the relevant date. If current 
techniques arc not the best available, there will be time to change; 
the estimates should be based on the lowest-cost techniques for the 
industry', provided there is reason to think that they will get used. 
In practice, when the system of project planning in terms of social 
cost-benefit analy'sis is just beginning, it is hardly worth while to 
do a very' detailed analysis of alternative methods of production 
when estimating accounting prices. The business of project evalua- 
tion can begin by using accounting prices based on the techniques 
currently used in these industries. The accounting i)rices can be 
revised later, if it is found that other methods of production are 
better. 

*2.33 Example ^ \ Transportation 

It is not true in all industries that expanded production involvers no 
change in the cost per unit of output. It is not true* in railway 
transport, for instance. ^Indred, it is not exactly true in the cases 
already examined, and special treatment is needed when this 
convenient assumption is too unrealistic. j I'hus, what we really 
want to know, when estimating the accounting price for railway 
transport on a particular route, is what it would cost to provide the 
extra transportation that will be required if the project we arc 
interested in should be undertaken. But transportation will often be 
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too unimportant a part of costs to justify a very careful analysis of 
this point. So, for many cases, a conversion factor for transportation, 
as for construction, is a useful tool. It should be estimated by 
applying to the railways and other modes of transport the same kind 
of calculations as discussed in the cases of construction and 
electricity: that is to say, transportation costs on a few typical routes 
should be costed at accounting prices, and the ratio of accounting 
cost to revenue calculated. 

But, sometimes, there would be a difference. The kind of situation 
we have in mind is one where a railway line is relatively under- 
utilized, so that trafhe on the line could he expanded quite easily, 
without the necessity of laying new track, rearranging signalling, 
expanding handling facilities, and the like. In that case, the 
accounting price for railway transport should be just the price that 
is nccessaiy to cover the additional costs of new inputs — new loco- 
motives, workers, rolling stock, and so on. However, one has to be 
rather careful when doing this kind of calculation, as it is easy to 
miss out some quite important costs: for instance, an expansion in 
traffic as a result of carrying raw materials to a new factory may 
result in slowing down deliveries to other factories on the line. 
Similarly, new traffic on a road may greatly increase the cost of 
maintaining it to an adequate standard. 

We cannot go any further into the details of estimating accounting 
prices in particular cases where costs of production are available. 
Each case has its own peculiarities. Usually, quite rough overall 
calculations will do. Rut it must be emphasized that project 
appraisal is much easier when ;jood conversion factors arc available. 

12.34 Further Short-Cut: the Standard Conirtsion Factor 
When a particular input (or output) is likely to be rather un- 
important in the overall evaluation of the project, or when — as in the 
case of many trade and other services -it is difiicult to get hard 
information about tiic methods of production, one has to resort to 
cruder methods. In such a case, one may be able to estimate the 
actual cost (at market prices) of the input, but one wants to make a 
correction for the extent to which the actual prices are overstating 
or understating the social cost. 

7 'hc actual prices paid cover the cost of imported inputs, including 
import duties, the market cost of various other inputs, the cost of 
labour at the ruling wage rates, profit, and tax payments. To get 
the accounting price of the inputs, we would like to subtract import 
duties and other indirect taxes, the excess of actual wages over 
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shadow wages, tlic excess of pn^tits over tliat required to cover the 
accounting rate of interest, and to add on some allowance for the 
consumption out of profits by those involved in providing the 
services. This is hard work. It might be woitli doing for a few com- 
modities, but certainly not for all. 

Instead, one can take some average of the ratios of accounting 
prices to market prices (these ratios can be termed ‘ccmvcrsion 
factors’, whether the reference is to a particular commodity or a 
sectoral average). It has already been seen that a number of con- 
version factors for non-traded sectors should Irave been worked out : 
these will enter into the average.' But so \vill traded goods in general. 
Conversion factors for these are ratios of border prices, plus the AP 
of internal transport and tiade inaigins, t(^ market prices. COPE 
should have available a large numbei of such ratios, and it should be 
cope’s responsibility to establish the aveiagc which we call the 
standard com ersion factor { SCFC 

What sort ot an average do we have in mind? Of course, some 
commodities or non-traded sectors are more important than others. 
So a weighted a\erage is in principle called for, and the most 
appropriate weiglits would seem to be total available supply 
(production plus imports) measured at market prices. 'I'hus the 
average would be of the form 


SCF= 


Zd.MP 


where = market price, /IP— accounting pric e, .uid is supply. 
However, this w ould take a lot of work, and the required figures may 
not be easily ascertainable. Another les'> dcunaiuling approach is to 
plot the distribution of conversion factors. If they cluster round a 
particular value, then it is safe to take this value (i.c. the mode), 
unless some important sectoral or other conversion factors lie far 
from the mode 


It is obviously useful to have an SCE’ but, at the same time, it 
should be remembered that it is ver^' muc h of a short-cut which 
should in principle be used as little as possible. It is the inveise of a 
shadow exchange rate (the latter being appropriate when expendi- 
ture at market prices is used as numeraire): consequently the same 
warning applies to the use of shadow exchange rates. For further 
discussion of this point see (ihaplcr XVIII. 


* In prarficr, ihoutjli not in thrr»ry, thn mnvrmon ton for non-tr.iclrcl 
sectors may ihririHclvf-s inrlu^lr usr c»f a st«irHi.irfl (f»riVprsion t.u lor. In theory 
simult.inrf)U5 rlrlrrmination is thm rrf|iiirrrl. In j)rficlirr, it shoulfl not hr cJiflic ult 
to achieve sufficient consistency. 
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It may also happen that the relatively unimportant items, whose 
accounting prices cannot be estimated in detail, can be guessed to 
come mainly from a few particular sectors of the economy — rather 
than being regarded as a microcosm of the supplies available to the 
economy at large, which would be implied by use of the SGF as 
described above. In that case a more appropiiate weighted average 
of conversion factors should be struck. 

12.35 Consumption Conversion Factors 

We liave already seen in ^.43 and 9.5 that it is frequently necessary 
to revalue the consumption of different groups in terms of accounting 
prices. 

Ikidgrt studies must loirn the basis for decomposing the expendi- 
tuu' of different types of consumers into jxirlicular items. One then 
adoj)ts the same j)roccdure as for ti.e SGK, except, of course, that 
the weights attaclic d to the dilleient items will be the consumers* 
expendituie on tluan. 

'I'he number of diflerent consumption conversion factors worth 
calculating will \ary with the ccnmiry and with a\ailable informa- 
tiem. Rural and urban consumers sliould, if possible, be separated — 
and two or three* division^ !)y wealth would be desirable. 

It is worth noting that the inverse of a conversion factor for 
aggregJltc consumers’ expenditure is identical to the shadow exchange 
rate which sliould be used if, as stated in the I’NIDO CuidelineSy 
aggregate consumption is used as numeraire. ))ut the method wc 
pnq^ose for its cah ulation is not that actually advocated in tlie 
I’NIDC) Cuidelines (see Ghaplr* X\'III . 

12.4 Using Marginal Social Benefit to Estimate Accounting 
Prices 

I’he principles were discussed in 9 4, and an example given in 9.43. 

It is necessaiw to use the MSB for outputs of non-traded goods and 
services, and also for inputs when, for some reason, supply cannot be 
expected to cxf)and: or when it is not worth calculating the MSC. 
riius the use of the SUE is often in efi'ect .v crude estimate of MSB. 
Wc now give a number of other examples of the use of MSB. The 
first is a generalization of the arithmetic example of 9.43* 

12.41 Example / ; A Xon-Traded Consumer Good 

With a non-traded good it has to be expected that the price will fall 

(at least below' what it would have otlierwise been) as the supply is 
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increased ^by a public sector project). Sometimes a prima-facie 
traded good will fall into this category. An example might be wheat 
or maize produc ed far inland. Although there is trade, nevertheless 
the main efTect may be to reduce local prices and increase con- 
sumption, rather than save imports or iwise exports. 

Assuming thal only a small addition to output (call it one unit) is 
in question, then the value of this to the consumer can be taken to 
be the price he is willing to pay: in the absence of rationing, this 
will be very close to the price he actually pays (p) ; and thus he 
neither gains nor loses so far as this unit is coi.ccrned. But since the 
price falN a little, he does gam a sum equal to the previous con- 
sumption //) multiplied by the ditfeiiMU'e in price (dp). 'I'hus, 
consumers’ gain — ijilp. 

riie social value of this coiiMimers gain is found by multiplying 
by the rele\ ant c(jnuimi)lion c'onveision tactor ( y) to express it in 
terms of our nuTuthairt*, and b\ the soc ial value of a unit c^f 
consumption relative* to government expenditure j'}. 'riierefort*, 
'I'he Social Wdue of the C !onsum[)tion (iain - —yvqdp. 

Now we turn to the goveinment, \vlu)>c- i hange in revenue is d pq) — 
p-rqdp. .\lthough the governnuait gains the market value of the 
extra unit /> , it loses the* amount qdp which the coiwumer gains. 
The etTcct*of this (diange in government revenue is that an equal value* 
at market pri('e^ of otluT c oiiMimption goods will no longer be* 
bought or an equal extra value will be bought if/> v qdp is nc'galive;. 
Ihis amount mu>t lie converted to bor(h*r jirices by using the con- 
sumption conveiNic)!! fa( tor. 'IIiun. 

riic Social Wdue of ilie Clhange in Ciovernment Revenue 
= •/ 

Adding consumers and government togeihc-r, wc have 

Sori.d \’alue of a One I'nit Increase in Supply 


.-.y[-vqdt,+p^qdf>] 

r W/’, 


Ela>ticity of iJernand is defined as 

-pdq 


- , — , or Ti == 
qdp ' 


J’. 

qdp 


where dq - i, as in our exarnjjle. 

Me nee, 

Social Value of a Unit Clhangc in Supply — — (i — t') 
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It should be noted that the expression in square brackets measures 
the social effect of changes in distribution between the government 
and the consumer. Thus if z;= i, the expression is unity and has no 
effect on the social value, and similarly if 7;= oo: in the former case 
the redistribution does not matter, and in the latter case there is no 
redistribution. 

It is also important to note that when extra supply of some 
consumption good involves a redistribution, but this can be com- 
pensated for by a change in taxation which would otherwise not 
have taken place, then there is effectively no redistribution and the 
social value is simply yp. An example would be if an improved water 
supply permitted an increase in property tax. 

d’he above analysis assumes that prices of other consumption 
goods are unchanged. Although in general this will not be exactly 
true, it will usually be safe to assuine that the social value of such 
changes is negligiljlc: they will often involve mainly some redistribu- 
tion as b('twt'cn peoj)Ie of very similar wealth. It also assumes that 
the change in output was quite small. Where it is large, the effects 
of the change had better be spelt out arithmetically as in the 
example of 9.43. 

Finally, altliough a particular comumption good is non-traded, 
it may sometimes be justifiable to a>sumc that it is such a good 
substitute for another traded consumption good that the main 
effect will be that the quantity of consumption of the latter is 
reduced by pidfjlpnj whtTC p^ and arc the prices of the good and 
its substitute respectively. One can then proceed as for a traded 
good. 

12.42 Example 2: I'he Production of a Xon-Traded Producer'' s Good — 
e.g. Irrigation 

Often the value of a non-traded producer’s good is easier to assess 
than a consumption good. Thus an increase in cleclriciiy supply to 
industry can usually be treated as marginal, implying that the 
price which producers will pay per unit is a good measure of the 
value (in domestic rupees) of the increase in industrial output 
caused by the use of an extra unit of electricity. This latter value 
can then be translated into APs by multiplying by the SCF. If the 
right arnenint of electricity is being produced, the MSB thus esti- 
mated will be equal to the marginal social cost: this implies that 
private industry is charged the MSG divided by the SCF.^ 

* riuw MSC~ MSH m.jrginal prod 11 1 1 in domestic rupees x SC.I- = price in 
domestic rupees xSClK; whence price in domestic rupet's = MSC: 

p.iV.p. — 8* 
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But things are not always so easy. A large irrigation scheme, for 
instance, raises a number of problems. 

(i) The output cannot be easily valued on the basis of what the 
buyers would be willing to pay. If, for instance, irrigation 
water has been provided free or at a nominal charge the 
market gives no indication. 

(ii) Quite often the change will be a large one, at least in relation 
to farmers’ incomes in the area. The size of the change may 
also make it necessary to consider the effects on employment. 

If the value of water in terms of other goods (many of which will be 
traded) cannot be estimated by what the user would pay, then it 
may be necessary to estimate its marginal product by direct research 
into production functions.^ If w'c can establish the productivity of 
water in producing more rice, wheat, etc., then its social value can 
be established by this route. It is worth noting that in valuing 
electricity we would assume that its marginal product was, say, 
industrial output in general — and an appropriate conversion factor 
would be used to translate domestic values into border rupees. But, 
in some cases, such as irrigation water in a particular area, the 
marginal product is likely to be expressible in terms of a small mix 
of outputs — or even one only, say rice. These specific outputs can 
then often be valued directly at border prices. 

The second difficulty to which we made allusion w^as that the 
provision of water would sometimes represent a large change for a 
particular region. In tliat case, there would be little point in tr^’ing 
to sum up all the effects of the irrigation scheme into an accounting 
price for W'ater. The effects on difi'erent farmers’ incomes, on casual 
labour, and on government revenue would have to be separately 
assessed: the effect on the output of some crops rniglit be great 
enough to result in a change in their price; changes in the use of 
complementary inputs — fertilizers, extension services, etc. -would 
probably have to be allowed for. In short, the value of the immediate 
output — water — might be submerged in a full scale cost-benefit 
analysis of the effects of a ‘package’ deal. 

12.43 

rhe cost of land is what it would have been woi th in alternative 
uses. Quite often, this can be estimated as the amount that other 

* This Tucthod wm adopted in Lai, 1972. 
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producers would have been willing to pay for it, multiplied by a 
conversion factor (to convert from market to accounting prices). 
This conversion factor should relate to the inputs and outputs of 
producers who might otherwise have used the land, but normally 
a standard conversion factor would be adequate. If the accounting 
price of land is estimated in this w'ay, we are neglecting adverse 
effects on income distribution that may be caused by the general 
increase in land prices that any increase in demand will bring 
about. (Similar considerations apply to skilled labour, which is 
discussed in 12.O.) If land is privately owned, and landowners are 
relatively wealthy, we would recommend adding a premium to the 
AP calculated above.' 

In the case of agricultural projects, where there is no very good 
market in land, it may be necessary to estimate the MSB directly by 
working about the PSV’ of alternative uses (using APs for fertilizer, 
seed, labour, etc.). Portimately, this is not always necessary, since 
the land used in agricultural schemes may not have to be valued 
explicitly, 'fhe ‘package deaf of the previous section was an example. 
In practice, dilliculties arise because there is no sufliciently reliable 
record of previous inputs and outputs that could be used to estimate 
the average net product. 

12.5 The Treatment of Indirect Taxes 

Indirect taxes (sales taxes, value-added taxes, purchase taxes, 
tariffs, excise duties, and so on) have not played a prominent part in 
our discussion of accounting prices. In many cases, the rules for 
estimating APs ignore such ta.xes — as in the simplest case of imported 
traded goods where the tariff, if there is one, is omitted from the 
AP .2 This corresponds to the usual rule in cost-benefit analysis of 
regarding taxes as transfers to the government, and therefore not 
costs. On the other hand, taxes do affect die estimates of MSB, as 
we saw in 9.43. One could leave it at that, but it is worth considering 
whether one would usually get a better approximation to the AP 


‘ As.siiiniiig the cl.i.sticity of demand for land 1- unity, a proportion equal to 
tlic latio of landlord income after direct and indirect taxes to total landlord 
income would l>c ne^ir enough. 

* We have cxpl.iincd aljovc (9.31 and 9.32) that we advocate direct estimation of 
elasticities of foreign supply (or demand) rather than assuming that tanfls (or 
export taxes) arc intended to coircct prices for any inelasticity. Another exception 
to the use of Ixirdcr prices might arise if some externality (such as pollution) 
attached to the use of a traded gixxl, and w'as rcllccted in a tax imposed for that 
reason. In such a case the tax should be added to the border price to give the AP. 
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by subtracting indirect taxes from the market price to buyers, or by 
U'^ing that market price without adjustment. A general rule-of- 
thumb here, though not perfect, could be very convenient. 

12.51 Taxes on Sales to Consumers 

In general, we would regard taxes on goods sold to final consumers 
as ‘corrective’: meaning by this that the net-of-tax price is a better 
measure of the social value of the good than the market price. Soni(‘ 
economists, who are inclined to think that the price consumers are 
willing to pay is tlie best measure of the social value of the good, 
may find this strange. 'I’lie reasc^n we take a difl'erent view is that a 
government should, and often does, pul on indirect taxes after full 
consideration of the effec ts on the welfare of the people as a whole. 
I here may sometimes be doubts about the level c^f the tax, but 
normally i)ne can see that there shc:)uld be one. Thus coiisideiations 
(»f paternali>m, income distribution, and consumption externalitie s, 
may all be taken into ac<'ount. If this is hou' ta-xes arise, then, in the 
ey^s of the authoiities, the* market price of, say, cigarettes, clearly 
does not mea^ure their welfare-value. 'Fhe same is true of hcasily 
taxed luxiiiie^. .\ mink co«it may b(‘ n‘latively very valuable to its 
u^er. But it-> u^er rich, and her marginal utility counts for little. 
It would be difTerent if' sorm* othei form of taxation could be med 
to ac'hi*‘\-e all the revenue and inc ome redistribution the gove rnmemt 
wanted - but wiieu luxuiics aie hc‘avily taxed, plainly the' go\ern- 
ment dejes not be lic^vc' it. 

It i'« true that an ec emomist might be able to show that some feature 
of the tax-sy^lem was distorting effectiv'ely difTerent rates to 
>imilar classes of c r aisumers that have gone unnoticed wlnm the' 
tax rc-gulaf icjiis we re being drafte d, for insuance; or he might be able 
to provide evidemre th.it the government had made empiiically 
false assumption^ e.g., that a tobacco tax w'ould reduce smoking, 
or that an increased tax on luxuric*s would increase revc-nue. But he 
cannot argue that consunvr taxes are in general distorting. On the 
contrary, taxation, and suijsidization, of consumer purchases is a 
useful and socially clesiral)le weapon of policy. Projec t planneis and 
ecc)nornic advisers have no general warrant to attempt to nullify 
the c-fTec rs of that tax system : that is what reckoning the value of the 
mitput of a tax(*d (,cjnsumf>tion good at its full market price would 
amount to. 

1 he principle can be further illustrated by considering a sales 
tax on dc)m(‘stif. consumption of electricity. If one included the lax 
as a benefit one would tend to promote the producticjii of electricity 
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to the point where it could be sold only at a price which, net of tax, 
would show a loss. Private producers would obviously not do this, 
so one is here considering a public supply. We feel that it must 
obviously be presumed that the government, in designing the tax 
system, would not want the tax on consumers to be offset by what 
is in effect a negative tax (the difference between marginal cost and 
price) by the public undertaking. Of course, a project evaluator 
may himself consider a tax on final consumption to be distorting. 
But our view is that he ought to take it to be corrective, unless there 
is evidence that the government regards the tax as only a temp>orary 
measure (sometimes indirect taxation is used to prevent excessive 
profits when there is a temporary shortage of supply). If there is 
any doubt, he should take steps to see that the fiscal authorities are 
consulted. 

12.52 Taxes on Producer Goods 

Matters may not be so clear in th<‘ case of non-traded producer 
goods. On the one hand, and in general, taxes on transactions 
between producers are undesirable.^ I'hus, taxes on producer 
goods arc ‘distorting*, and should not exist. For the purposes of 
project evaluation, the AP should be the same, whether the com- 
modity is an output or an input. For example, if the commodity is 
produced under constant costs in the public sector, and there is a 
tax on it, the /\P is the price received by the seller and in an 
appraisal would not need to be altered. For a buyer of the com- 
modity, the tax has to be subtract<‘d from the price paid to obtain 
the AP. In other cases, it is possii)le that a price intermediate 
between buyers* and sellers’ price, or even the tax-inclusive price, 
would be a better estimate of the AP. 

On the other hand, and in practice, some taxes on producer goods 
exist for reasons which the project evaluator should respect, so that 
the tax is corrective. As a first example, consider a commodity that 
is produced by a public sector undertaking. I'he government may 
require the undertaking to charge a partis. ularly high price, or make 
an exceptionally high return on capital lieu of an indirect tax: 
or vice versa. We saw in 12.42 that usually the proper price to 
charge for sales of non-traded prc»ducers* goods to the private 
sector is the MSC divided by the SCF — normally a higher price 
than MSC. Since the public sector should obtain its inputs at APs, 
an undertaking whose sales w^rc predominantly to the private 

* 'I'his h.iji t>rrn ^hown in.iking certain ajaumptions in Duxrnond and Mirrlecs, 
i<)7i. ’rhr argnnirnt js dist ussed ii\ Cli.iptcr XIX. 
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sector would, given this criterion, make exceptional profits. These 
might or might not be eliminated by a suitable tax (equal to 

lOO — i) %)• If there were such a lax then it should, of course, 

be regarded as corrective -since it has to be subtracted to arrive at 
the correct AP. A number of other possibilities where the tax should 
be treated as corrective come to mind : 

(i) The use of the good may giv(‘ rise to extri nal diseconomies, 
and the t:ix be levied for that reason: this is, in prac tice, rare. 

i^ii) The tax might be intended to reduce tlic monopoly piolit 
of a private firm using the good: if this ease ever arises in 
practice then it is clear that the government wants to 
restrict output, and that therefore the benefit should be 
measured using tlie net-of-t*ix price. 

'iii} The producer’s good in question may b(‘ an import. mt 
component in the production of ronsumer'i’ goricK wliiidi 
should ideally be taxed instead, but are ailministrati\ely 
too difficult to tax. Cloth in India if produc^'d by the puljlic 
sector would be a good example, being virtually a fin.d 
consumers’ good. 

Commodities which are both consumers’ and pr(/ducers’ goods 
present dith<'iihics if the two mark(‘ts cannot l)e ^ep.uMM-d. I'or 
instance, a tax on petrol, cais, furniture, or lypcwiiui^. iiught be 
regarded as corrective when sold to houstdiolds but distorting i in 
most cases when ^old to firms. Wlicrc a distinction cannot be made 
'since firms could too easily pass the goods nn to h(^useholds) then — 
remembering that we arc here concerned only with valuing outputs 
— such taxes should generally be regarded as corrective when the 
outputs are Sf^ld to the private sector. 

In all the^e cases taxes sliould be subtracted. Exceptionally, when 
the lax is regarded as temporary, one has to guess what the price will 
be when the tax u removed, and that may be higher llian the 
current nct-of-lax price. 

\Vc next take public, sector inputs. If lliesc also come from tlie 
public sector, any tax .^^hould be subtracted unless it has been im- 
posed because of external diseconomies: wnlh tliis exception, intra- 
public sector taxes arc always distorting. Inputs from the private 
sector are more difficult, 'fhe key question to ask is whether theic 
can be any reason to want to curb public sector use of the private 
output in question. For instanee, there may hr a tax on (non-traded) 


226 



Commodity Accounting Prices 

cloth for the good reason that it is a near-consumption good: but 
tliat docs not imply that the government wishes to restrict its own 
use of cloth for, say, uniforms. The tax should be subtracted. (It 
may be better to estimate the AP directly on the basis of costs.) 
However, there could be cases where the government should, as 
it were, pay attention to its own tax and curb its use of the com- 
modity in question accordingly: apart from the usual case of 
external diseconomies, an example might be if a private producer 
had a monopol/ of some material, and the government wished to 
encourage the use of substitutes whether in the public or private 
sector (admittedly, taking over the private monopoly would seem to 
be a better solution!). A more important example might be the 
employment of salaried stafT if there arc taxevs on the employment 
of categories in particularly short supply. 

Do different considerations apply io the private sector? Its non- 
traded outputs, if sold also to the piivatc sector, arc valued no 
differently from public sector outputs: any tax will be corrective if 
it is to control external diseconomies or monopoly profits, or if it is 
in effect a substitute for, or an unavoidable by-produ;t of, a tax on 
consumption goods. Private sector outputs sold to the public sector 
will be valued in ail casts net of tax. Private non-traded inputs from 
the public sector are generally valued net (d' tax, except where the 
tax is there because of external disec<‘nomies. For instance, in an 
evaluation of a private firm producing steel there would be no 
rea.son to include any indiiect tax paid on typewriters as a social 
cost: the tax may be there because private individuals use type- 
writers, but that is irrelevant. 

\Vc are talking about a good whose price is more or less deter- 
mined by supply and demand. If the supply is predominantly from 
the public sector, we would expect the selling price net of tax to be 
nearest the AP. If the demand is predominantly by the public 
sector, vve would take the buying price, including the tax. If private 
and public .sectors are intermingled in the market in a more compM- 
('atrd way, tlie tax is large, and the commodity important for the 
project evaluation, the planners should forgci about market prices 
and taxes, and find some way' of cstimalii ^ ;hc AP directly, by' the 
methods of the earlier .sections in this chapter. 

It .should be cmphasi/cd that even after adjusting market prices 
for taxes in the way wc have been discussing, one can often further 
improve the estimates vi' APs If, for example, the public sector 
industry' under consideration is paying tariffs on its traded inputs, 
wc would expect the nct-of-tax output prices still to be too high: it 
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should be reduced by a conversion factor based on the general level 
of indirect taxation to which this part of the public sector is subject. 

This section has been written in terms of taxes. If a subsidy is in 
question, the same general ideas may be applied: a subsidy is just 
a negative tax, and should be treated as such. 

12.6 Outputs which Affect Production Elsewhere 

As we saw in 9.3, it may sometimes happen that an output must be 
considered to be partly non-traded. For instance, output from a 
new textile or shoe factory' may partly displace imports, but partly 
displace local production of hand-made cloth or shoes. If it is 
suspected that the latter efl'cct may be considerable, then that part 
of the output should be considered as non-traded. A precise analysis 
of the possible effects would be complicated, and we suggest a 
rough method. Fii-st value the non-traded part of the output as if 
no loss of domestic production was involved, c.g. as in 12.41, above. 
Then allow for the loss of domestic production by subtracting the 
difTcrence this is likely' to make to the earnings of handicraftsmen, 
some of w'hom will have to switch occupations or even become 
wholly unemployed: this difference will be multiplied both by a 
conversion factor and the appropriate consumption weight. 

It is also possible that an increase in the output of a non-traded 
commodity' will reduce profits, and employment in factories else- 
where. If this can be predicted, then there is no problem in making 
the appropriate adjustments. More generally, the changes in 
availability Ijrought about by a project can affect private investment 
and production decisions. For instance, more cement may cause a 
fall in its price, thus encouraging its use by other producers; or the 
project may raise the wages of certain scarce categories of skilled 
labour, and so discourage other firms from employing them. The 
effects of all this on other projfxt choices in the public sector can 
safely be ignored: they will be influenced by such small price 
changes only if the project in question has a very small PSV anyway. 
But this may not be true of producers who use different criteria — 
for example, private profit, which, as we have seen, may be very 
different from social profit, I’he project might, as a sort of by- 
product, encourage investment projects that are socially desirable, 
but which private businessmen had not previously thought profitable 
enough to be worth tfic effort. For instance, railways are often seen 
as a valuable source of encouragement to private busine.ssmen who 
would not be accessible to theoretically better forms of promotion. 
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Alternatively, the project might make profitable other investments 
of low, or even negative, social value. For example, the domestic 
production of aluminium might encourage wasteful domestic 
production of kitchen utensils, if there is a tariff on them. 

However, the above argument is usually more tempting than 
convincing. If we have no reason to think tliat there will be a 
balance of desirable (or undesirabh*) (dlects r)n private production 
decisions, we arc right to ignore the theoretical problem. Yet it is a 
question that someone should ask. As and when economists have 
available a more thorough quantitative record of th(‘ developing 
economies, it may become possible to idenlily particular relalion- 
shij)s of this kind. At present, it is impcjrtani not to allow ignorance 
to generate unwarranted ojitimisin or pes^imi^m about these indirect 
efi’ects of public investment. 

12.7 OuiPiJ'is WHICH .Annex ( Ionscmpiion Elsfwhere 

It is also possible that consurnjition elsewhere will be affected by a 
project, (“veil though output and employment is unaffected. Suppose 
that a proj(‘ct will iiu rease cocoa output in a country which is such 
an inqx^rtant world supplier that the demand for exports is inelastic. 
'I'hen the added <^utput is valued at the marginal export revenue: 
this pi'operly rellec ts the loss of expoi t earnings by existing producers 
in tire country, but it dot's not allow f^r a possible reduction in 
consumption by those other producers. In^ofar as their consumption 
is reduced, and is valued at less than uncommitted social income, 
this is an offset to the extra committed consumption on the part of 
those employed by tire new’ pr’oj.ct. 

12.8 SKii.LEt) Lahour 

\Vc shall come to unskilled labour in the next chapter, and in that 
category we can also include many grades of semi-skilled labour, and 
even skilled labour where the skills required arc easily and quickly 
learned <m the job. 

In the ('as(* of many projects skilled labour will be so small a 
propr^rtion of costs that it would be foll> take a lot of trouble. 
In that case the SCF can be applied to these expenditures, and the 
following discussion be regarded as of only academic interest. 

Fhere is at present considerable uncmpKymient among educated 
people with unspecialized skills in many develoj)ing countries, and 
even some unemployment of people with special skills. If there is 
unemployment, the application of our principles suggests that the 
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social cost orcinploying them is the implied increase in consumption’ 
suitably weighted (as discussed in 13. i). However, it may be argued 
that the government, by providing the education, has already willed 
the increase in consumption which skilled people come to expect: in 
other words the increase in consumption is committed by the educa- 
tion not by tlie act ol' employment. This is an argument which is a 
little dilhcult to accept, since the government piiys them no unem- 
f:)loymeiit bei efit: but if it were accepted, the cost of employing 
them would oc nil- so long as seiious unemployment could be 
expected to las . 

But if in the Icjuger run it ueic not the intention of tlie gove rnment 
to provide education beyond that needed for tlie productive pro- 
I essfs of the economy, and if a balance has been rcMt hod so that 
theie i^ no more than iViclional and t(‘mporaiy uncinployniimt of 
^kilhal ])Co[)le, then in principle the MSC! of skilled people can be 
calculated in the following manner. 

Ihere are three c«'^t elements. The lirst is that of the education 
itself. Here a lot depends on wlio pays. If the state pays, then that 
is entirely a social ( 0 ^l. If private people pay then ttiat represents a 
reduction in ( oriMimption, or other ptivatc' investment. The social 
C(^>t could in principle be. estimated by valuing the i)rivate con^ 
sn nptic>n foregom' along the lines ih' 13.1* ‘'tncl the mvc'''tinent 
at cording ir tlie principhs proposed in ii.J 1 o the exKmt that 
private [)eoplc pay the social cr)>t hk(‘lv to be small. 

d he second clement is the iiu reao*, m ('uiisumption nc« asiemed 
by employing siu h people. By anal(.>g\' vvitli piivate ])rofits this ran 
b(‘ ieg<ird<d a> almost eiitircdy .1 sot ial ( ost .admittedly salai*^’ 
earner' do not ohen have; iuMuiu iompvirable to (\i[)italisi‘,, but 
they are ru-v.-rtheles^ likely to have .1 veiy low (onsumption weight 
compared to peoj)lc the social valu<* of V'luoe consumption is 
reckoned as equal to that ol'n.oney 111 the linnds of the gc)\trnm(‘nt 
- i.c. compared to f}r(»plf: uitli a le\<l o{ eoU'-umpiion ol h sec 

1 3-13; • 

'Tile third element is tlie pi'iduaion In.t as a result of diverting 
theo* pe.i[jli' fujm woik to liaining and ecliuation. d his is likely to 
bi a unall par t ol the c ost. 

We do Hot imagine that many d<A’dojjiiig countries in the near 
♦utur'“ could pioclijce a reliable estimate of the MSCI of producing 
skilled r)»‘ople. But the indications given above suggest that the 
social M> t may typically be a lot liigher ili.in the ronsuinplion level 
Tve here neglr( t the conversion fa<lois whic h may need to be 
applied;. Lnles. direct taxation is ratliei heavy so tluit corisnmjilion 
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is reduced well below the salary paidj the social cost may also be 
higher than the gross salary. 

If there is a shoitagc of skilled people (and for many categories 
of skills this is true and likely to remain true for some time in the 
case of many developing countries) then, as usual, the MSB is 
the more appropriate accounting price to us(*. In this case one 
cannot do better than ask what employers arc willing to pay for 
the relevant skills. 'I’his suggests that the AB should be at the level 
which would eliminate any excess demand for such skills. 

We have thus far ncgl<!ct<‘d the fart that some skilled people are 
traded. They may be imported and, in reverse, a brain drain 
may l)e ojjt-n. 'I’Jie soc ial c'ost of an im]>oitcd man is relatively easy 
to calcuLite’ it con^'i-'ts of the reiniilam es hr makes plus the social 
C(jst of his ( onsumpiion within the country: even if no budget 
studies exist, a little giu‘ss\vork should provide an accurate enough 
estimate of tin* conversion factor to apply to an e^xpatriate’s con- 
sumption. Finally, what is the .social cost of retaiiiing a potential 
emigrant ’ It i^, with .sullicdent accuracy, ilu‘ salary net of tax) he 
lias to be j)aid.^ fa en if still rc'gardc'd as a natif»nal after emigration, 
any higher eainings lie might have abroad would have a negligible 
consumption wc'ight. I'Acn if he were only temporarily an emigre 
the case would not be' greatly altered, since any repatriation of 
liinds w'cMild normally benefit mainly himself and his rclari\e^. 

To sum up, it doe's not seem to us that very much time slK)ii]d nor- 
mally he >peiit on coutf rnplating tlic pioblcans raided in this scLtlon. 
It will iisiiallv be sullKii'iitlv accurate to lake, .say, the rnan'.s gro^s 
s.da;v, .after .ippK'iiig the usual conversion factc)!*, as his accounting 
price, d'his is what most project analy.si.s would tend to do anyway. 

12.9 Xon-'Fr.mu:!) Chions: thf, Glm r \i. Ri:i v. wu n s Exci ptions 

'I he geneicd rule foi' ihc jnocluclion (d' nou-lredcd NoJ'UiCr goods in 
the public set loi is that the price actually chaigcd shoultl equal (.7 
tlu' MSG foi sales within the public sector, 01 Jf] the MSCl di\ idctl 
by tlu* .SGk' for outside sales, and that the dcn..ind rc.siilling trenn 
these pi ices sliould be Siitisfied. A general rule can be sUitcd because, 
as argued in 12.5, ) rodtieeis' goods should .va noun. illy be subject to 
tax: but there in.iy well bi' exceptions to part {h) of the rule. 'Finis, 
il’ necessary for tin’ profitable operation (^f .in appixncd priv.itc 
project, the price (d'thc government-supplied producer good sluuild 

* I lir I k t 1)1. It llic i.il < i'* rrtaiiiiiiiT in. ill \n iltnn tbr cowviry is Iikc.n li> 

b«' Irss ili.ni lln' MM 1 li )M>i (-1 ( ilm .Unv; Inin, is ilu* tssriut* ul ll'.c ot Uk' 

bi.iiii tlr.im. 
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be reduced to the MSC. But, exceptions or not, the demand should 
be satisfied. 

There is no such general rule for consumers’ goods, precisely 
because many will be taxed. But, subject to the t.ix, and j)ossibly a 
rationing scheme, the demand should be satistied. 

Nevertheless it may happen that, within the fraiiu'work of the 
above pricing rules, there will be excess demand. 'Flus implies that 
too little, say, electricity, is being produced. It also implies that, so 
long as this condition of inadequate supply 1 olds, the social value! 
of electricity is higher than the estimated marginal soc ial cost of 
supplying it; indeed, the social value becomes the prie'c which 
equates the existing inadequate supply to the demand. As we have 
seen, there may sometimes be a case for restrictions cm use, or 
rationing: if, despite this, there is still excess demand, then the social 
value is equal to the MSC at the level of outj)ut which met is the 
rationed demand. 

There may also be a deficiency of demand, 'fhis implies tliat too 
much electricity capacity has been installt d, and tliat ( Icctricity is 
worth less than the long-run marginal soc ial cost: whih* sin h condi- 
tions hold, its social value is no more than the at'c'ouiuing cost of the 
current inputs of fuel and labour required to make it tapiial costs 
become irrelevant as there is already too much capacii \ ). 

The above paragraphs strongly suggest not merely th.it actual 
prices should be adjusted so that supply equals demand '[)rovided 
the price falls no lower than the social cost f)!' current inputs;, but 
also that accounting prices should vary, and tlierefore that supply 
and demand should be u^ed as guides for the revision of accounting 
prices vshich were initially based on the methods disc ussed in 
and 12 4 above. But before coining to this conclusion, let us rec all 
the purpose of an accounting price (for example, eh'cti icily) in 
project selection. If the accounting price for electricity is high, then 
the project which us<*s a lot of electricity is less likely to ji.iss the test, 
and vice versa -and hence the demand for electric ily is less than it 
otherwise would be. But projects generally last a long time. If the 
shortage of electricity is merely temporary, it would be wrong to put 
a scarcity value on electricity when the project will pioliably be 
using very little until it i.s in operation several years hem e. Similaily, 
it would be wrong to put a low accounting price on electric ity just 
because there is, temporarily, excess capacity. 

The case of electricity /'here assumed to be in the public sector) is 
therefore one where very temporary considerations of excess demand 
or supply should not influence an accounting price which had been 
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■workrd out by the mctliod of 12.3, above. What has gone wrong is 
not the esl inialrd accounting price, but raliicr the supply programme. 

On the otlier liand, it docs not at all follov\ that one should always 
ignore supply and demand. The case might be quite different for 
('onslruclion (assumed to be a private sector activity). If the prices 
charged by (.ontractors liavt^ risen since the estimates of accounting 
])ri( es were made, this could indicate that tlie costs, on which the 
estimates were based, were too low to ensure a suflicient long-run 
supply. Accounting prices for inputs from the private sector must 
always be based on actual pii(es, and consequently a change in 
ac tual [)ric'<‘s, in res])onse to changes in conditions of supply or 
demand, will noriUcdly indicate ;* need to change the accounting 
pr ic es unlcs'Sj of course, there is evidence to suggest that temporary' 
c onditions are alfecting the: j)rice. One* is always forecasting account- 
inii pric es in ju'oject selection: and new' events often make it sensible 
to ( hangc* the forc'ca^t'N. 

It baldly nc*ed be addc*d tliat, in inflationary conditions, frequent 
rea^^('s^ments c»f accounting pric e's will be* necessary. I'his would 
not be' the c .i''e if’ inflation aflccted all prices tc) the same extent, but 
this is not the c. asc*. Also, of coul^e, revisions must all be made 
('ontemj)or*ineously. One does not w'ant to use a new’ price for 
labour in conjunc tiem willi an out-of-date one for electricity. 

'To conclude*, nc) automatic method of adjusting the accounting 
price's of non-tradc'd goocK can be rc'ccunmcndcd. Fluctuations of 
all kinds tiffed an c'c'onoiny from yc*tir to year, and necessarily affect 
the b.iltince betwec'ii ‘^u})J)Iy ai d demand, and relative prices and 
sc arcitic's. It would not be w Im*, therefore, to ])ut loo much w'eight 
upon the events of one yctir. Xo year’s evidence should be neglected, 
nor slioulcl it bc' gi\en full weight. C’^ne should use caution in 
c htingiug the forc'casts cd aco ounliug pric es. Otherwise, the fluctua- 
tions in the j)redl(’iions may ihemselvi ^ become' so bad that no one 
would [)lac (' any confidenc e in thc'in. Fortuuaiel), tlicre appears to 
be .1 eert.iiii rc’gularity in the operalicms of economic systems, 
sufhc ic'ut tU any itUe to allow meue success in tlic prediction of 
dc'mands and pric es than r.iiulom gucssii.'' .vould allow’. It may be 
liojx'cl th.il economists and statisticians will bc able to provide 
inc rc'asiugly satisfac (ory methods of making these forecasts. Every 
c c)imlry shotdd ac c|uire a staff of expert'-, trained and experienced 
in these* matters. Of course, anything like complete accuracy is 
impossible, being prec ludc*d by the intrinsic' uncertainty of economic 
rclatioMsliips and reactions. But conmmn sense, and a determination 
to rely cm obsc'rvaf ic^ns, can take one a Ic^ng way. 
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CHAPTER THIRTEEN 


The Uses of Income 


This chapter is a digression, in which we shall discuss some issues of 
general principle, which must be considered in order to estimate the 
marginal social bcnctits of commodities and shadow wage rates. I'he 
problem is how to assign weights to the diflercnt uses of social 
income — consumption of various groups, and government expendi- 
ture on investment and public consumption. 'I'hesc weights give 
expression to the objectives of the government: w'e have already 
discussed how tiny arise in Chapter IV. In a book primarily 
concerned with practical applications, it would not be right to 
develop a theory of welfare weights in great detail. We ('onsider only 
what can reasonably he done, in practice, in the present state of 
economic knowledge. We think that rather crude and simple weights 
have to be used in practice, but it is a ht‘I[) to know what one is 
trying to do: that Ls what the pre^ent chapter is about. Some parts 
of the chapter arc rather technical. 'I'he whole of it can be omitted 
by readers wdio are willing to take arguments about objectives on 
trust. 

1 3. 1 Co.\su.MPTioN Weights 

In Chapter IX we suggested measuring the social value of any extra 
goods and ser\dces a man (or his family) gets, by multiplying what 
he spends on them by a number, to be called his consumption u eii^htin^ 
factory or ^aright\ for short. In 13. 1 1 w'c claim that the consumption 
weight should normally be independent of the particular kinds of 
extra goods and services that a man gets. In doing so, we shall draw 
attention to the most important exceptions to this rule. We then 
discuss, in 1312, what the consumption weight oiiglit to depend on 
— mainly the man’s total consumption. Finally, we make some 
suggestions, with diffidence, about the numerical magnitude of the 
weights. 

To make the discussion less confusing, wc shall prelend that the 
people wc arc talking about spend all their income on consumption. 
In practice, one often wants to assess the value of extra income, some 
of which the man will save for the sake of future consumption. Also, 
it may often be easier to find out a man’s income than his con- 
sumption. Wc say something about saving in 13.14. 
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ii3.11 Valubiii Extra Consumption 

The j>roccclurc wc suggest can be summarized as follows. Let u be 
a man’s consumption weighting factor. In other words, u is the social 
value of an extra rupee spent on this man’s consumption. Suppose 
lie gets X units of a commodity, additional to what he would have 
consumed in any case, fie normally buys that commodity at a price 
p {p is the market price, not the accounting price). Then 
'I'hc social value of tlie additional consumption = 

So long as X is small, and the man’s consumption choices are to be 
r(‘spected as serving his own best interest, it can be reasonably 
assumed that u is indcpendt nt of the particular commodity con- 
sidered; this means no more than that a man’s welfare would not 
be significantly changed if one took away one rupee’s worth of one 
('oinmodity and gave him instead one rupee’s worth of another 
commodity which he habitually consumed. 

Our foi inula for the social value of consumption also implies that 
twice as much is twice as good. So long as the amount remains 
small, this is reasonable: a little extra makes very little difference 
to the man, so that the same again must be just about as valuable 
as it was the first time, d'he proviso that the consumption change is 
small is important. If a man's consumption of rice w'cre doubled, 
it would probably not be a good approximation to estimate the 
socLal gain at upx. We shall consider the social value of large changes 
in consumption in 13.1;!, below. 

I'he proviso that the man’s choices should be presumed to be in 
his own interest is also important. In many cases, governments do 
not make this presumption. People arc induced by taxation, and in 
other ways, to iiu rcase their consumption of some things such as 
education and to cuii) their consumption of others, e.g. tobacco. 
In such cases, one must reconsider the use oi' p in the iormula; for 
instance, as we saw' in 12.31, it seems right to take the nct-of-tax 
price if the tax is imposed to discourage consumption of something 
that is regarded as anti-social. 

13.12 IVfidt the W' flight Depends On 

It is widely accepted tliat u should be smaller, the more consumption 
a man has in total : that an extra rupee is better given to a poor man 
than to a rich man. It may be claimed, in support of this view', that 
happiiK'ss is iiici eased lc.ss (or iniser^^ rediucd by less) with e.\ch 
successive rupee given to a man. Not eveiyone would accept the 
truth - or even the mcaningfulncss- - of this claim. Perhaps one should 
simply say that it seems fair to give the poorer man some priority. 



Ptnject Al^prai^al and Plannini^ 

since the rich man has already been able to enjoy a rupee equivalent 
to the poor man’s extra one. We lake it that most governments, 
administrators, and advisers would wish tf> make u depend on tin* 
man’s total consumption i including w hat lit' gives to his dt'pendanls ), 
and w'ould wish to have it smaller tor men with gi eater consumption, 
who are in other respects similar. 

But people difi'er in much nu^re than income; piesumably u ought 
to depend upon age, sex, and family situation at least, and a subtle 
moralist could quicklv list other relevant \ariai»les. nowe\er, there 
is no point in considtTing how u ouglit to (h'pend upt^n \aiiables 
which in practice are not going to be observed by the planners 
an\'^vay. We thcrelbre restrict ourseKes to three sets of con- 
siderations : 

fi) One group of workers mav ha\(‘ more dt^pemdants than otheis 
— e.g. young female workers in a t(‘\til(‘ or radio faetory as compared 
with male workers in Iieavy indu'.tr\' and tin* !att<T will netai more 
calories themselves . As against thiN, tin* runner m<i\ well » ontiibute 
to the consumption of other family rnemix is, tlioijgh in j)iai tic(* this 
is not ca.sy to allow ihr. 

ii) Generally, one con>iders broad gronj)s, <urh a^ th(* workers 
in a particular region. Such groups ('ond^t of men, \\omen, .ind 
children, of all age> and in cliverM* family gtonpings. lt‘ the two 
groups contain all these typ<‘s .in (lonely similar propoitions, om* 
may as well take income p(T head <is ilie bads of ('om[>ari'.()n. 
Adjustment is needed only if there are signifit <int difi’en-ni es in tlie 
age sirm ture, Then it may be net essary to i luinge the ai tual 
numbers to a number of adult efjuivalenis. '1 Ids involvt's (omparing 
the consumj)tion of, say, a ten-year-old with a thirty-yetir-old. It 
may help to imagine at what relative (fuisumpt ion level a man 
would think that an e.\ira riip<‘e would have meant as miK li to him 
at ro as it do<*s now at go it is, perhaps to put oneself in the 
shoes of the 30-year-old! .If the answer is one-third, then a ten-year- 
old should count as onc-lidrd of an adult. 

Wc* ran prriperly talk about u as dejM iidiug on the value of the 
(onsuniption of different groups only if all groups face the .same 
price, when purchasing their ronsum[)tion goods: othcTwisc the 
values of their different ‘baskets’ of goods are not sine lly roinparable. 
Small differences in prices, sue h as you would find when c omparing 
(lifTerent hcjiiseholds in a town, hardly matter. But, at least in the 
c cjm{)ar ison between townsmen and rr)untry-dwrller«, price difTc- 
rences may be larg#\ If it w'cre simply that ail j)riees are higher in 
towns, in the same prc)poition, we could readily change the figure.s 
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for consumption so as to make them comparable; but the trouble is 
that relative prices are often quite different. 

Presented with this difficulty, one can either say ‘Go and look at 
the different ^^rouj)s and dec ide what tiie ratio of their weighting- 
factors should be’ and tliat may be quite sound advice, although 
it demands a judicious cast of mind -or suggest a crude approxima- 
tion. 'Die short-cut we suggest, which we have no reason to think 
misleading, is to measure the consumption fper adult-equivalent) of 
the difierent groups at market prices if they all pay prices that are 
ratiuT similar 'exd pt for overall differences in price levelj : and 
oliieiwise to use accounting prues^ (with an adjustment explained 
1k‘1ow). In other words, multiply eacli man’s consumption by tlie 
tippiopri.Ue ( onsunq)tion conveision factor, and regard the weiglit 
as a func'tion of c onsunq)tion m< asured in thi; way. It mu^'t be 
admitted lh.it this could be misleading: it is possibh* that two people 
coTisuming goods and scrsii f s worth the ^arne amount at accounting 
prices neseitheless deseise tiifferent wt‘ighting factors. 'Phus two 
peoph- might in thcuiy h.uc' quite different levels of welfare, and 
yet tliere he a set of pi ices .'in tins case the AP^, which are arbitrary 
from their point of view . whic h makes the notional value of their 
( on Ml nipt ion the ^.une : ne\ eriheless, ( ommon sen^e suggests that one 
would not go far wiong m trc'ating them as equal. We shall denote 
the weighting facioi at accounting pi ices by r, to be distinguished 
from the weighting factor at market prices which is denoted by u. 

file- cnu“ acljusimeni we think worth in. iking is to allow for higher 
pi ic'-s in icwMis ih.it reflect tii* cc^'i of transporting food, etc., from 
nn.il .ire. is; if j)rices in town .iie highen* for that I'-ason, the transport 
cost I at ac:cc 3 unting prices, sliould be subtracted from consumption. 
Ofc'ouise, it will not .ilw.iys be nec(‘ssary to make such an adjustment. 

\^\n, It m.iy be thought right to have the weight dc'pend (.in the 
I in umstaiu'c’s particularly the consumption - of others. The case 
for increasing the consumj)lion of a man with Rs. 10,000 a year 
seems stronger when \ery many peoj)lc liave that level of consump- 
tion tii.ui when lie is an unusually rich n.an. Planners and otliers 
concerned with ('oiisiimj^lion weights s. ’d He'll ignore such con- 
siderations, which may justify weights that l.ill oil steeply with 
increasing individual consumption in those societies where income 
is very unequally distri]7iitcd. We sh.ill not explore the point in any 
detail since the current degree of inequalit) forms part of the back- 

' It would probably \>r brttrr to usr an a\rrai;<' of the ni.aikrt prices paid bv 
diffririit i(ioups, but wr arr irlurt.iiif. wbcMo a short-rut is our aim, to ininxiure 
vrl aiiotlirr srt orpines into llir proi rdurr 
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ground against which nuiiu'iical consumption weights must he 
discussed. 

13-13 ^ 'urnerical IW’igfiis 

W'c liavc discussed what dctt*rinines u'lative weigliis, but have made 
no mention of uncommitted soi'ial incomt\ although the weights are 
supposed to render consumption equivalent to it. We shall be 
discussing the wilue of government inciune relative to consumption 
in subsequent sections of this chapter. It is best to keep llu se isi^ues 
separate from the problems of weighting consumption, and so we 
introduce the noticjii of a base consumption level. 'I’his is the level of 
consumption, measured at accounting prices, at which a proportional 
increase in the man’s conMimption of all goods and sei vices w'ould 
be socially just as valuable as having these goods and services 
available for uncommitted use by the public >ectoi . We denote this 
level of consumption by tlie lellt^r b. 

In the case of any particular group we would proc ecd in two steps: 

•j) C'alculate the conversion factor lor the gioup's consumption: 
that is, find the ratio of the value of itN < onsumplion «it 
accounting pri( e> to its valut: at market pri( i s. It will be 
convenient to denote the conversion factor w'hich in 
principle varies fiom one gunip to another, ol* course by the 
letter y. At tlic ^ame time, oni' has call ul.iled the value of 
the group's pcr-ca[)ita consumption, im^asured at aciounting 
prices, whidi will be denoted by i. 

11; Clomparc c w ith If c were ecpial to then, by dehnition of 
the weighting f«ictor v is unity. It follows that w, tlie weighting 
lactor at rnarkert prii es, is ecjual to y. Moie gemnally, we 
wiitc 

u - 1 y, 

where i the weigliting factor at aciounting piices^ will be 
taken to depend only on c, and is equal to i vslien r -h 

It may seem that this two-'.tep procedure is i umbeisome. Hut inie 
will usually have to measure lonsumplion in af:eounting prices for 
other purposes anyway. I he main p^iint, however, is that y is quite 
likely to vai-y^ from year to year, as taxes, world prices, and the 
economy’s productivity ( liange, while /■ may be taken to be constant 
so long as the level of c lelative t(» b dors not iJiange inui li. v and y 
are thus determined by ijuite difleirni considerations. 

One way of thinking about how v should depend upon c is to ask 
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’oneself how much it would sot ni right to take iiway from a man who 
has consumption b in order to iiurease i)y one unit (at accounting 
j)rices) the consumptirjn of a man wlu) already has c\ tlic answer to 
that question gives the value of r corn <i)onding to r. 

Another way is to pose tlie question ‘I low many men, each willi c 
(say Rs. 300 a months, would have ‘o get an extra rupc'C for you to 
legard this as being as good as one man with b (say Rs. 150 a month) 
getting an extra lujjee?' 11 the answrn were say, four, then the 
consimij)ti(jn weight (juarter^ as the iiuoine is doubled, and the v 
cories[)onding to Rs. yu) a month is 

'rheie are, unfortunately, great dillifulties invoked in trying to 
establish consumption w'cights in the scut of manner suggested 
abf)ve.^ C^rdinai'v fjeople are very reluctant tc; commit thenisek es to 
any quantilieation of their feelings or such matters. Politicians may 
be even less willing, since lh(“y r annoi (‘asily envisage what the 
conseejuener's (^1 siu h judgnumts might b(‘ if translated into terms of 
ec()nomic jrolicy. ^et, as w(' ^aw in 4 2, if s\ ^it inatii', consistent, and 
thorough-going altenlion is to be paid to income distribution, a 
system of ( onsum jU ion w( ighls is ier[uiied. lire upslujt may well be 
that system, itic, consistent, and thorongh-going attention to income 
dislrihulion is not g('iu‘r,illy d<"'iTecl by j)ohii( ian^', and is therefore 
beyond the bounds of ot politic ,il pos^ibiliiw However, we can 
without gr<‘at dilli<'ulty (‘n\is,ige ;i sitmiiioii wluie a rough system 
of weighting is ( o\ c i tly used to dc iei mine "tic li o])erational variables 
as the SWR; wiilt the j)ohii< ians aunemg. pii>\ided that they need 
not commit theiio<Kts to air. explii it leiogmtion (d the weiglits. 
.\ko, ^ve w(nild not s\i''li cNMf/.ff to iiile out eNjdicil vise and 
recognition o\ \\ weighting s\si(*in. ( )n tlii*^ basis^ let u> pursue the 
matter a little fiirlhei . 

Let us liist define the 'elas(i(it\\ 7;, of the consumption weight 
iis being the pi op<ulionatc l,dl in the weight for a given small 
proportionate’ iis(’ in eonsiiinption. It lliis ehwiicity ciocs nest itscll 
\ar\' with the level of consumplie)n, we ran write 

Hy dilleientialing it follows that 

- 

(it 

‘ A irw rioiuMHiNis h.»vf' to iiummuc ‘iiulu\\ Iwni it thesr incasiiinncnts 

OHilrl br .urrpird .is nir'snoiiv: s..nirllum; i>binti\c\ \^hub :s vrrv 

<lnvit»trul. ihrrr is still llir p.'blrrn ih-U iilibo (bus ii;f . ismhmI cannot nccc-ssaiilv 
br rc^ualrci SMtb ibr s,.c i.il s.iiiif to be pul on cliHrirnl Irsrls ot consiimpnon 1 he 
tradci mav rrlVr m Frllnrr. uih;. for .1 discussion ofinraMinni; uliliis. rcgrrl- 
(ully do not think that ihv social planner c.an ejet nuu h comturl from this souicc. 


239 



Project Appraisal and Planning 


c dv 

whence 7? = — — 

V dc 

c dv , 

Since — ~ is an expression for the proportionate fall in v for a given 

proportionate rise in c, it follows that j) is the elastii ity already defined. 

Thus if 7/= I, V falls in the same proportion as c rises: and the 
answer to our question would be that two men with Rs. 300 each 
getting an extra rupee would be as valuabie as one man with 
Rs. 150 getting an extra rupee. If t; was 2, v falU with the square of 
the pro{.>ortionate rise, and the answer would be ‘four men’. 
Similarly, it would be ‘eight men’ if 7; were 3. 

On admittedly extremely inadequate evidence, we guess that most 
people would put 7; in the range 1-3 (if they could be induced to 
commit themselves at all). 7 'hc following table shows the conse- 
quential weights, for values 7 ; = i, 7; = 2, and 17 = 3. 



r 

I 

2 

3 

0-23 

4 

16 

))4 

0.30 

‘2 

4 

8 

075 

< - 3 :} 

1.70 

-• 3 » 

1*0 

I 

I 

I 

1-5 

o 4)6 

0-.H 

0-30 

2.0 


0-23 

o* I 23 

3-0 

0-33 

o- 1 I 

004 


0-20 

0-04 

O-OI 

I 0-0 

(J- ro 

0*0 1 

()-OOI 


The above figures depend on the constancy r)f 7]. But there is no 
particular reason why r should fail at the sam<* {)id})oriioncd rate at 
all consumption levels. Why should twite as mu( h (j)nsumption 
dc>crve a quarter ofthe weight, whether tonsumption is low' or high? 
Of cotirse, there is something to be said lor simplif ity wliere views 
are diverse and ill-formed. 'I herr also see-rn tf> be arguments going 
V>oth ways. As soon as some low level of consiim[)tion is exct'cded, 
since basic needs are satisfied, it can be argued that the weight need 
not fall off so fast; as again.^t this, it becomes rather doubtful whetlnr 
more goods make people happier ^though there is no dispute th.it 
they want themj. Similarly, at very low levels of consumption, the 
exceptionally poor may be thought to deserve an especially high 
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weight; but it is sadly true that their sufferings may not be much 
cased l)y small 'iicreascs in their consumption. 

We present these weights as points of reference, for the reader to 
consider. For our own part, we would find it hard to select a set of 
weights which did not support the suggestion, made in 11.2, that 
the consumption of rich capitalists should normally be given a zero 
weight ill cost -benefit calculations. There would be no point in 
including a weight of i % (except perhaps to make the project report 
sound nicer). 'Fhesc weights would also, in many countries, support 
the assignment of a large weight to the consumption of agricultural 
labourers, and peasants with very small landholdings, compared 
even with unskilled labourers w'orking for the larger urban 
employers. 

Indeed, as a practical matter, we would suggest that it will often 
b(‘ useful to assign weights to only three or four broad groups of 
consumers. This will make the task of weighting the consumption 
generated by a project rather easier, since it w'ill only be necessary 
to split the total into a few parts. For instance, if ^ = Rs. 1 50 a month, 
the abov(‘ tal)le of weights might be simplified to: 

c V 


below Rs. 150 2 

Rs. 150--RS. 600 0*5 

Rq fino n 


A simple table like this can pcinaps be discussed more easily by the 
many interested parties, but the more detailed table would often be 
needed to provide a justification. 

As we remarked in 13. 1 1, these weights are not perfectly appro- 
priate when a group’s consumption changes by a large amount 
(relative to the consumption they started with). Large changes are 
important, particularly in developing countries, w'here the creation 
of new jobs in organized industry may bring about, in effect, the 
substitution of a highly paid occupation f^r a low-paid occupation. 
For example, it must not be assumed that, oecause new employment 
augments the wage bill, the appropriate weight for this commitment 
to consumption is the weight for an average wage-earner. The 
weight may well be much closer to that for an agricultural labourer. 
It is likely to be convenient, ior the economic analysis of such cases, 
to express consumption objectives in terms of ‘utility functions’. We 
define a utility function F, by laying down that the social value of 


24T 



Project Appraisal and Planning 

changing a man’s consumption from to is The 

consumption weight for a man with consumption c is then the 
derivative of V with respect to c} 

In more concrete terms, we can derive the utility function from 
the Lonsumption weights by regarding — VUz) as the sum of 
a large number of small contributions to social value, arising from 
small changes in consumption which gradually change to Cj, each 
of these small changes being multiplied by the appropriate weighting 
factor.* This might actually be a better description of the real 
changes. A new job in the city can, as we have pointed out earlier, 
cause a large number c»r people to change occupations, each one 
slightly improving his consumption, 'hhe total effect is the sum of 
improvements for eai li perNcii, which are estimai^*d by multiplica- 
tion of the consumption change by his weighting factor; and that 
total effect is the same as if one man came straignt from the lowest 
‘rung of the ladder’ into the new job. 

13.14 Sating 

The discussion so far has been entirely in terms of consumption. 
However, as we saw in our disc u^sjon ol' consumption by private 
capitalists ( i i.ii), it will often be necessary to assess the social value 
of additional income to some group when it is virtually certain that 
part of that additional income will not be consumed immediately. 
It is also true that one tctids to group pec^ple into income rather 
than consumption groups, but we think it is more natural to make 
the weighting factor depend upon con'>umption. w'hen that is 
poSsSiblc, rather than income.* \Vc do not discuss this minor issue 
further, but w'c must say somethi.ng about the evaluation of extra 
saving generated by a project. That extra saving may have a 
different value from ccjnsumption by the same person for three 
reasons : 

(i) If the savings finance extra investment, that will possibly 


* S<j y(cxi—V\(^^ — y{c jdc ^ "whrx^ lU]— ~ w thr cor«uinption weight rorre- 
iponding to consumption level c, 

■ F jr insUiice, the utilil/ funriion corrr.'^pondmg tf) the weights in the t.iblr, 
dV 

with 7 ; = 2, w V — A— — , v/hrn - --1 = 

C dc 

• Iricomr may fi ji tuale m< rr from yrar to yr.»r than roniumption, whu h may 
bettor reflect the lifetime cxj>eTicnrr and exp^rUfiona of intlividuah and ^rouf>s. 
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generate extra tax revenue for the government (or involve 
the government in paying additional subsidies), so that a 
c hange in uncommitted social income is involved. 

(ii) 'i’iie extra investment may also generate extra employment, 
or an increase in real wages. 

fiii) It may be lo the advantage of the economy to have the man 
])«)stpone his consumption, for his rate of return on savings 
may be less tlian tlie social rate oi” return to investment. 

'l lic'se three considerations can all be brought together by means 
of the teclmiqiics discus^^ed in 11.2. The social value of saving by 
any c'onsumer is woikc'd out in the same way as for a rich private 
investor, with the dillerenfc that the consumption which the poor 
consumer will get in the future as a result of his investment is more 
valuaijlc than in the case of a licli inva^tor. 

but such calculations naturally rrcpiirc: a good deal of work. 
When, as is u>ual, th(‘ amount of saving is small, a very' crude 
short-cut will be sufheient. We suggest that it be assumed that the 
value of the saving is luilf-way between i), tlic value of uncommitted 
scKial income, and liic consumption weighting factor of the saver. 

13.2 Pc'itric. F.xpKNniruRF ox CoNsL’Mrtiox 

Our discussion of consumption weights ^^ill not be complete until 
we have explained how to estimate ilu* per capita consumption 
level in APs) at which it is thought a man will make a^ good use of 
an extra ru})ee c^f consumption as would tlu* government with an 
extra rupee to spend. It is haul to nuike an iniclligent estimate of 
.lud w'e shall emphasize the caicertainty t^f it. But in general terms, 
we know' what has to })e done. W(' luue to ask what the government 
will do with imrominitted soeial income, and we have to estimate 
how valuable these uses .ire i>y looking at the consumption generated, 
(^f course, the value of tin consumption generated depends on h. 
We have b rifU ulirn the ai cjai^e value of the use< to u hich the govern- 
ment put i social income js one. 

13.21 Subsidies to, and Direct Taxes on, Prvate Consumption 
'Phe est imation of A would be easy if the g ^ rnment used its income 
.solely to siilxsidi/.e people with a particular income (letting no one 
fall below that level ). "1 hen b would be just this minimum level of 
income.^ At least tha^ would be a reasonable presumption if the 

* ir there were .ulnmusli.iiivc . *>ts these bubsiJics, equal ti) :i proportion x of 
tlie sulxsidy, the Nseijjht hu' tho^c getting the ^ubsKly shgulii be (at least) i -1 x: this 
.iK*' .illows us to estimate h. 
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government had no reason to be concerned about the effect of these 
subsidies on incentives. In developed countries, particularly, it is a 
matter of some concern that welfare payments made to poor people 
may discourage them from seeking employment. Similar ('oii'^idera- 
tions apply in a developing counlry, if there is any degree of labour 
shortage. 

Although the whc^le of public income is obvii^usly not spent on 
consumption subsidies, an answer can still be reached if we suppose' 
that the government has well considered its various exj)enclitures, 
so that additional expenditure in any particular field is as valuable' 
as additional expenditure in any e)iher. I’iien the' pre)jee't j)lanners 
can deduce the value of b from any .single' e ategory of ex})erKliture‘, 
and one whe^sc social significance is as e)b\ ie)us as e'e)nsiiin}^lie)U 
subsidies is a particularly suitable* means for estimating it.^ 'The' 
procedure suggested by this argument is to see' wlu'ther eonsumption 
subsidies are paid to some group, or groups, and to estimate the: 
value of their per capita consumptie)n, at accounting prices '^^wiilt a 
deduction for transport ce)sts, as indicated in 13.IJ). Groups for 
whom the ince'ntive to work is ne)t an issue, because e)f disability, 
are the best ones to use for this purjKssc. Kven when, as in the eases 
to be considered next, b cannot easily be estimated in this way, we 
would want to know the consumption per head in groups ree eiving 
consumption subsidies. It will be ust.ful to dt'iiote this figure by 

^ 0 - 

There are two cases where we may w.int to look further for our 
estimate of h. 'Fhe first is vs hen no group receives consumption 
subsidies. Kven in this ca.>e, it can be argued that the im ome level 
at which a man ju'.t escapes the direc t tax net ( an b(' used iLs a basis 
for estimating b,^ It is quite plausible that suU>idies are only not 
paid below this ‘minimvim tax* level, because of the incentive effect 
— and that the government would consider an inci-ease in such 
incomes i^if it crjuld be athiesed in a manner which did not make 
people rather unwilling to work if they (oiddj as being as valuable 
as its own expenditure's. As against this, it is also true that political 
expediency as well as the incentive argument may push up the 
minimum tax level well above b. If the more complicated procedures 
to be outlined appear to be unworkable, the mid-point between the 
lowest income at which people stucced in living and the minimum 


* This mrthfxl for rstirnatini? thr wrighL^ tjasrtl on it, arul ihr sh.ulow vv.itfr 
rate (c,f. Chapter XIV;, has been used by Maurue Srotl for Kenya .inri Mauritius 
(see Srott, MarArthur and Nrwtiery, i<^i 74 , and S<olt, 1072)* 

* this rnrih'Kl n al'io used in Sfoii, Mat Ardiur and Nevsl>rry, i‘>74. 



7 hf I s nf hunme 

tax level might he taken. V\’(‘ M*gaid tins a.s anuthcr (sUmale oi' 
and dciKjtc it by that vamc symbol. 

dlie second ( ase is when the hypothesis that consumption sub- 
sidies are pushed to a point wher(! such expenditures have a social 
value (vpial to the a\< lage s.ilue of additional government expendi- 
tmes in other lields is untenable. Although, as aheady pointed out 
in Cih.ipler \’I, advi^el ^ to the go\Mninent, including project 
j)lann(‘is and < i\ il servants, uill often h.o. to a'^'iirne that many of 
tlu' go\<‘inment\ a( lioiiN are «md will hi \\( 11 (oinidered, tlu^y may 
rc.ison.dily t.ike a dilleK ul \ ii w, <*ither win n the govcTiunt nt fet'ls 
iis( 11 loM ed into vaiif)us exptuidit ur( ^ uhiih it wouhl not make in 
the *d)s('n( i‘ (»1 politic al prcs^ure or pi ioi c oinuiit merits, o! when the 
goseimncni is in dice t seeking ad\i<e on wlu'ther its vaiiou^ 
expimditm es .u e ol'ecpial sot iai \alue. Aid agencies may on oct a ion 
al'O ssidi to lo(tk lintlwi foi , iftlu' gose rnment wastes money; and 
it is |)oliii« ally ])os>ible to erni)ody this ( oiiNidt ralirin in one’s 
(^tim.Ue, then the \alue ol b is higlur than it (jlherwisc would be. 

13.22 (.inrent Goi ernmtiit hx/jt'nditure 

In theory, with a rational benevc>h nl go\ tunment, public con- 
'-miiplion should be oft'qnal soci.d \ahic to ‘'ubsidics, as well as to 
public in\ csinicnt. Hut it is seldom easy to estimate its \ aluc dii ertly. 
Indeed, the thief items <W ‘publit' conMunptitur txpenditures on 
d< fi nt e, jusfKt', police, etlueatn>n, medic al tang and fac ilitics I'or 
1 c*ci e. It ion, are the mam < \ampl< - ai (' ncuoriously hard to evaluate: 
.ind we are 111. iking no attempt to pioside any guidelines for doing 
so in tlii> bf)ok. 

Some public t oiiNninjition shares with subsidies to private con- 
snni|nion tht' t haraefer of a gift: its value is the total value to the 
intlividuals who Ijenefit. 'Hhus it may be possible to apply the 
j)rinc i|)Ics cniinc iatt'd in Qd.'b htispital bed, for example, has a 
soc ial value which is at least the sum of tiic accounts that the 
individuals wlio will use it would have been willing to pay, weighted 
by the appropriate ctiiisumption weiglits.’ 'nl in many cases — 
police services, employment exchanges, and so on - we have only 
the vaguest ideas of sot ial values, and in all countries conventions 

‘ Nnluc that i.irifcM \%ni;hts sl» uUl iistsl \^h^^e muIimcIu.iK would br willing 
*'* in.ikr p.iMiu'iits tli.it .irr .i I.irge p.iit of ilini in<'t>nics for tlir g.un in ‘utility' 
«' iliru sirc.uc'i tli.in llu! wTighlr»l williugnrss-to-pav (cf. H c.in turthcr be 

•'OMifMl tli.ii ihr v.ilur in.iv still !>r iimlrrst.itecl, .it Ir.isl in Some' r.isrs: tluTC air, 
I"! uiM.iiu r, r\trriial Im urlit.s lit the* t aso of mfre tuRis ilisrasrs. 
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arc tollowctl. laitii, at least, iniuh more rescarcli work Ji.is l)ceii 
tlone, there is little advantage to l>e had Irom attempts to measure 
their social \alue; exc<'pt in cases of glaring over- or imder- 
provision, the planners may as well asMune that they have the same 
Naliie, at the margin, as uncommitted social income. 

Iiucstmcnl in entci[»i iscs producing maikctcd goods is the p^iit 
of public expendituic ^vho^e value may be most amenable to 
economic' anaUsiN. 'I’lic i cmaindcr of tin* prcsc'nl chapt(‘i is tliei c foic 
devoted iiu iIkhIs of c^linuition in the industrial c.uc. A thorough 
analysis raprdly bc-comes somrv hat ti'chnic al. W'c liave avoided 
anv deep economics, but many readers may preter to read only 
I ^ which discusses two numerical examples. It would be j)»>ssjhle 
to estimate the value (d pubhi invc^tmi'nl m a crude way b\ 
C('>mparing actual countries with thc'se imaginary examples. 

13.3 1 nr At cr. 01 Ih in.ic' Iwcsimim 

I'he public' sr< t«‘r may invest in many iit'lcN agi u ultiinx ii am[)ui t . 
and larg(‘-M ale indu>trial {)i<k 1 u( tiori, for e\amj)l(‘ Dillcitni kmcb 
of iiive>tnient projects raise dilferent problems vsln n the \ art* 
cv.iluatc'd labour costs rccpiin* ^pec i.il tn-almc nt m the* lae ol 
agric ul rural {n<t]ec'ts . ac c ufiitc* estimation ol the \ aim < »l output will 
be (lilij u)r m the CA'-r of tr.in^j/oii: and 'o cui Invi stmeiit m these* 
(hdeiem fields may [jossibly be exfKcttcl to li.uc* dilhicut values 
sav. l)ec ame of the relative eflec tiv ( ires^ />( the* (hlfeieni mmistcis 
mvf'l'.ed beat the normal assumption is that they iin* 1 cpially 
valuable' 1 la* dix'UssKin that follows is sinijclei if wc* assume tliat 
all U't s aie c cjuallv valuable m preojx i i, li>i \\i‘ can tin n • 01 n intiale 
on om* kind of invesirm'nt {iiojec t. II this o c lus to be a bad assum])- 
tion, cuha.r kinds of jaojert must be evaluated, the single' 1 a.sc' we 
disCUNs should diow liow it would have to be dom* \\c* comi ntiale 
on indu'trial [irojec ts, and ccnisider how one c tin estimate- ilic' soc i.d 
value cif lund'. dc-voted to sii< h projec ts. 

Industrial pre/jee Ls prcivide additional consumption rlneidy 
through ern})loyment. In 13.31 and 13.3- we (ompare th<* soc ial 
value of public’ investment with the social value c)f luirenl con- 
-suinption fiiovided through extra ernjiloyment ; and discuss the 
lairer in i ; p If lire social value of public: investment c .ur b(' 
ecpjatf ri with that cd rmc ommittc-d social im ome, tlieu this section 
will provide u^ with a rnethced of ( cunparing tlie latter with iIh* v.due 
of the c:urrc*nl consumption generated by (riiploymerit, a method 
of estimating h whic h is altc*i native tcj that di-scus.sed in 13."-!. 



The Uses of Income 


13.31 Investment and Employment 

It will be a help in appreciating what is important in this connection 
if wc describe two imaginary countries which represent rather 
extreme cases. 

Country A. In this country the marginal productivity of labour in 
agricultuie is close to zero, for there is year-round unemployment 
even in rural areas. Population is growing so rapidly that, despite 
expansion of the industrial sector, and advances in agricultural 
capital and tcchnicjues, the standard of living in the agricultural 
sector is not expected to grow in the near future. Nor is the industrial 
wage rate expected to rise (or fall), but it is alieady so high that an 
industrial (Miiployee and his family enjoy a standard of living twice 
as high the aveiage in agriculture. Industrial investment projects 
are curiently yielding 15% in terms of social income, and seem 
likely to continue doing so. A third of these retuins is committed to 
wage payments, the wliole of this representing an increase in con- 
sumpti(jn, ^inre the marginal j)ro(hici is zero; but virtually all the 
lest is .iv.ulable for fuilIuT investment. 

It will be i<'(ogui/ed that uc* sk(‘tc h an extreme case here. Returns 
to investment are good (^though not unattainable, considering the 
low cost of labour in su<'h a country), yet, because of constraints on 
sas ing and government income and expenditure, growth in agri- 
cultural output only just keeps pace uith population growth. This 
(hiCs not mean llieie is no growth in output per head in the economy, 
of course; only that the growh is industrial, and its benefits arc 
distributed by inc leased industrial employment, rather than through 
increases in consumption levels in either the rural or urban sector 
take’ll scpaiMtelv. 

In this country. Si, 000, 000 of public investment provides, in the 
hist yctir, Sioo,o()(i of furtlicr investment and $50,000 of additional 
consumption for wage earners and farmers:^ and as the investment 
glows eac h vear by io’\,, so also does liie consumption provided. 
1 bus, bv gi\ mg up a million dollars to investment now, it is possible 
to get $50,000 of consumpticMi next yea. ^ 55 ,c 300 the year after 
that, and s<^ on, glowing at eacli year. After ten years, a total 
of .ibout Shoo, 000 of extra consumption will have been enjoyed, 
and ilie initial million dolhirs invested has grown to over 2*5 million 
dollars. 

‘ \\r tirrc siippcisr that tlir iirw rarnris wrre previousK members of A 

luial faimU and sliaird m iLn t onsinnjitioii . s*) that pai l i>f the rise in consumption 
will hr rii)o\rd h> the latter. 
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On our assumptions, the individuals who benefit in ten years’ 
time are no better off than those of today. It might therefore be 
argued that consumption in ten years' time is woith as much as 
consumption today. But the piesent generation may not think so, 
and politicians and planners might therefore take a slightly different 
view. Even so, future consumption could hardly be discounted very 
strongly. If it is not discounted at all, and if tJie million dollars 
of investment could in time be converted into at least as much 
consumption (a very pessimistic asNumplion implying that the 
return on investment hills to zero), then the above calculation 
shows us that a million dollais of inveNlment today is worth at least 
‘P3 milli<ni d(^llars uf consumption. Indeed, if U(‘ puisne the calcula- 
tion another ten )'eais, so as to take in twenty years altogether, and 
retain the assumption of a rate of return, ue shall get a much 

larger figure. B) that time the acciirnulatid total of all consumption, 
plus the accumulated capital stock, amounts to o\er 9 million 
dollars. Xo doubt, it is implausible to assume th.it by that time 
neither industrial \Nages, nor the rural standard of living, uill have 
improved. On the other hand, there is still a lot of the future to 
come. 

For the sake of argument, let us use that figure of 9 million dollars’ 
worth of consumption arising fnun i million dollais of investment 
today. It is high, but not absurdly high, givrm the derision not to 
discount the future for t\N< nty yeal^. rium in (^oimtiy A uncom- 
mitted social income turns out to be 9 times as valuable as con- 
sumption ciunmilted through industiial em[)h)yment. In other 
words, the weight given to present <onsumpiion committed through 
employment should be i. 

Country B. For the second picture, ue take the opjx)site extreme. 
Rapid growth is expected in both the agric ultural and industrial 
sectors, and there is a shortage of labour in rural areas. Those w'ho 
might go from rural areas to emph^yment in the towns are con- 
suming goods and se rvic es uhii h are, in terms of accounting prices, 
equal in value to the marginal prodm tivity of lalx)ur, m. Fhe con- 
sumption of an average industrial worker, c, is only 30*);, higher 
than m. Both c and rn are e.xperied to gniw at p('r )<‘ar. Invest- 
ment is high, since pjrivate >aving and taxation are quite huge, 
even in the agricultural scct<ir: indeed, it is thought that in ten 
years’ time f f)n.sumption provided through employment will be as 
valuable as uncommitted social iiuorne. A million dollars in this 
economy can be sure of providing an annual output, less mateiial 
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inputs, of 25%, i.e. of $250,(^00; but Si5o,(k)() of this has to be paid 
in wages. ^ 

What are the consumption gains from undertaking a million 
dollars of public investment in this economy? Each year the invest- 
ment yields 10% that is ploughed back into further investment, so 
that investment grows at 10% per year for ten years. At the end of 
that time, it docs not matter what is done with the annual output, 
since investment and consumption are regarded as being equally 
valuable. 'Ehc Si f)0,ooo paid in wages during the first year provide^ 
an increase in consumption of $50,000, the rest being lost through 
the reduction of agricultural output caused by the removal of 
labour. (For simplicity, we assume that w'age earners pay no taxes 
and save nothing.) 'Fhis $50,000 grows by lo^’y each year, and we 
can summarize the results, year by year: 

1st year: 50,000 dollars 

2nd year: 55,000 dollars 

3rd year: ^0,500 dollars 


loth year: 1 17,900 dollars 

I'hese figures sliow consumption during the ten ycais. After 10 
yeais, investment', ha\e accumulated to a value of: 

2,593 dollars. 

'I'his amount can be thought of as being available for consumption 
in the 1 1 ih year. 

In the c irt umstaiu ( s of this country, consumption ten years 
ahead is certainly not as valuable as consumption now, since in 
ten years’ time the population wall have been enjo'sang annual 
increases in average consumption of This amounts to an 

in( lease of by the end of the ten-year period. For this reason 
alone, quite apart from being later in time, these future consumers 
should be given a lower weight. Let us suppose that, all things 
consideird, the weight for consumption is made to fall at per 

year ^that is, to iwe a terminology nuntioned eailier, the con- 
sumption rate of inteiest, CRI, is taken to be In the cir- 

cumstances, this is a possible figure.^ Let us consider its implications. 

Discounting at (he stream of consuiufition listed above is 

worth 1*5 million dollars of consumption in the first year. In other 

’ In onr nolalion, i ■',»>, nno, vui ido.moo. W r siipposr- that while c anti v\ 

air ijr<i\Mnv; n\rr fnnr, l.\l><»in irquiirirrnls, lalhng at the same r.itr, so that, 

< "TK riiu riflw ( '/ and mti r tan on i tMivtanl 

“ I hr CKI IS Inrthrr « onMdrrrd in 1 \ I hr diMVi^sion thnr sui»t;rsts that 
io'\, mav hr on the Incjh sidr for thiv r\ainplr W r usr it here foi simphcity. 
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words it is 50'’^ bt-lior to iiwc'^U tlian to roimnit iiuoinr l<» ron- 
sumption by iiu rtM>ing im^u^tIial cinphn nH iit now. 'bhr weight 
for consumption given tliis way is 5: that is, muommitted social 
income has a si>cial value only •')0'\, higher th.in < (»nNiiin{)tion 
generated by industrial employment. 

There is no point in multiplying example's. Tln sr tw\> t nIiow 
that the relative weight of coiiMmiption and j)ul)lic investment (mii 
vary a great deal with cireumstances. But they show no moie th.ui 
that, and are not meant to imply that investible funds aie always 
more valuable than consumption. In some countries expeitise in 
devising protitable investments falls short of the funds beccuning 
available, and this situation may continiu^ for some time. For this 
sort of reason, the authors of some casestudi('s havt* thought it Ix'st to 
assume that inv’estible funds were worth no inoie than consumption, 
for the time being.' In Chapter XIV’’, we shall sec tiiat their relative 
value is cpiite important for estimating the sluidow wage rate, but 
that the shadow wage rate does not vary nearly as much as tliib 
weight, when everything is taken into account. 

13,32 Some Formulae 

The point of the above examples can be made more expln illy, and 
with additional important details, if we use some symiiols lor the 
different effects in year t of making a public investment of one unit 
in \ear i. 

rt = the uncornmiiied social income gemTated; it is assumi'd to be 
ploughed back into further public investment, and it is less 
than extra government income by the amount gi. 

= extra employment of unskilled labour. 

Other quantities requiied are syrnh(di/ed as follows; 

Ct — consumpiirin per wage-earner, arising out of wage-j^av ments.® 

mt = ihc marginal j)ro(Iuctivity of labour in agriculture. 

Estimation of these numbers is admittedly difficult, is the soc ial 
value added in produrtion '\vith no deduction made on account of 
labour) less the value at accounting prices of additional payments 
made to labour as a result of the investment. 'I'hose payments 
include ^though o does not) any transport costs of bringing consurncT 
goods from country to town, and any additional payments to labour 

1 E.g. Little and "l ipping, 1072- 

* ct will be measured net of tr.inspixt ((^sts for gcxids brduglit horn iduntiy to 
town (cf. 13.12). 
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alK.tds t rujjl(»y(‘<l tis a of iin leases in wage rates l^ronghl 

abniil l)\ new ( injjl' »\ men! . Some p^ii t of j)ui)lic income, may be 
lornmiiied as a result ol ihe pioj('(t; and the residue is then ff. rit is 
die amoimi ol (xira (‘iiiployment in the industrial (or technically 
adstuu ed ) pai t ol tlie economy- that is, the employment generated 
by an average pi()je(‘t less employment reductions elsewhere as a 
result ol n]>\vaid pressure on wage rates and labour shortage. In the 
long run, when imempUiyirunt problems are of a short-run nature, 
or in (ountiies wheie the supply of labour to the urban economy is 
inelastic, will be /eio. When fit is small or zero, the Vjcnefiis of 
invesiment are disliibuled mainly through increasing wages, and 
(iirrenl govemmenl e\j)eii(liture. But in the following calculation 
these (‘fleets .ue ignoied, and is assumed to be zero — until 1.3.3^- 
d’liiis we now' show how to e^timatc the value of investment, as 
e(unj)ared to tlie value of consumj)lion distributed through new 
employment, on the assumption that all the new social income made 
available to the government by the investment is reinvested in 
further projects of the same kind. Of course this is an unrealistic 
assnmj)tion. Nevertheless the method would give a satisfactory 
evtirmitc of tlie \alue of government income if all its uses — including 
investment were equally valuable. We sliall explain in 13.33 liow 
it can be modilied to take account of non-investment government 
expenditures, when it is desirable to do so. 

In order to do the calculation, we must have a way of comparing 
the value of consumption in diirercnt years. We introduce: 

/f = the consumption rate of irLrest (C'RI), which we define specifi- 
cally as the rate at which the social value of employment- 
generated consumption declines. 

'riiis d(‘finiiion eoincides with that implicit in other discussions of 
these mallei s.' The idea is that future consumption (committed 
through employment) has some weight relative to consumption 
today. W(* define 

Dt -ihe weight for consumption committed through employment 
in year t 

and 

. Am-/)/ 

''" A * 

For these definitions to be natural, w’e must suppose that consump- 


' K 1,' UNIIH) (iuir/firnf!. Srrtioii r) 3 
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tioM 111 fmiiit' is inCiisuu'ci in sucli a way that a unit in future repre- 
sents the same leal goods to consumers as a unit now. I’hen the 
way in N\hich Dt varies over time depends on changes in real 
incomes. I'd ensure tliis comparability, we stipulate that consump- 
tit)n measmed in money terms be* deliated by the appropiialc 
coiKsumei })rice index, tliat is by an index of the APs of consumer 
good' c and m being measured in APs), Since accounting pi ices 
are equal to maiket pi ices times conversion factors, the appropriate 
deflator lor liisioiical data is a consumer piice index (which is 
based on maiket prices) plus the changt* in the consumption con- 
\eision factor . This justifies our definition of the numeraiie in q.l 2 . 

becau^e of rein\ estment, an initial unit in year i lesnlts in 
additional e.qntal, after t yeais, of 

i w, I f ' j . . . . ■ I 4 f/ I ■ units. 

Kacli unit ol iIun capital \ ields in <ui ient net benefits, extr.i (on- 
sumpiioii \i—mt fit distnbuted tluough additional emplo\menl. 
'1 lius the net benefit m yar / of the initial unit of in\ ( siiuMil , in 
term> «>f i (nisumj)ti(»n, is 


1 4- r. 


I 4 I It - fit 


1 hi> net benehi is to he disiounted bai k to tin* pre^t nt .u dis( ount 
late i, ^o that the pies(*nt \alue of a unit nrinM>(inent lelatise U^ 
the turrent r( >nsurnpi ion grn< iat(‘d l)\ mdustiial rmj)l<*\ im nt . a 
ratio \\hi«h v\e (all is gi\('n b\ the lollowing UaboU', but 

es>enlia!K simple. ('\pi e^^ioii . 

I 

'<> ' ( I — "o fit 


I 


I -f 


I 4- n. 


' , — m y n 


I r. 


4 r. 


I 4'^;' I -f I-”' * 




'I hi loininla is simplest when c — miti is constant over time. 
Tfjri'tarKv may be ,i good appi oxiinatinn for a long time, but 
eventually it i, to lie fxpertfd that n~ o; and, as n falls, m will 
her ome ( lf> ci to r lh>VNe\(i, !f I m ^nppo^f it constant for the 
moment. I hen one i-^ annk b\ the po^ ibihiv th.it if r is always 
bigger than tlie t<ini‘ in the dies ajiparenlly bc( ome bigger and 
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biggiT so that Jq iniinite! Which is, as mathematicians have always 
been fond of saying, absurd. 

No sensible country would keep reinvesting at a rate greater 
than i for ever. It can be shown that, if it did, capital would be 
accumulated at a uselessly rapid rate. But it would be wrong to 
jump to the conclusion that r is always less than z, convenient though 
it would be if that were truc.^ r is a number that should be based on 
facts which have only a remote connection with the growth rates of 
consumption that most influence i. The planners thus have to 
estimate r separately, and cannot adjust their estimate after they 
have compared it with z, just because it would be mathematically 
convenient to do so. It may be thought that we should be less 
definite about z, since it involves value judgments, about which 
disagreement may be particularly wide. As against this, we shall see 
that it may not depend very sensitvely on value judgments. But 
even if it did, a decision must still be made, which in its turn should 
be independent of the magnitude of r. Thus planners could per- 
fetlly well find themselves estimating current levels of r and i such 
tii.it r is bigger than z. 

Looking again at the expression for Jq, wc sec that if r exceeds i 
then tile first few terms of the series certainly get larger and larger. 
At some stage they may get smaller, as {c — m)n gets smaller: but 
that stage might be rather remote, and it is almost always hard to 
estimate. ’fh(' expression does suggest that, in such a case, Sq 
likely to l)e rather large. Sq may also be quite large in cases where t 
is h-ss th.m i initially, but not much less; or if there is good reason 
t(» expec t ih.it r will soon be veater than z and will remain so for 
some time. 1 Ins latter case would arise if a country w'ere currently 
reinvesting (^nly a small proportion of profits, but was expected to 
do miu h more in the near future. 

Before we go on to consider these diflicult cases, wc can draw two 
conclusions ; 

(ij If r is 1 ess than i; and the difTcrence between z and r is not 
expected to change much in the future; and (c -m)n is also 
expected to be fairly constant for a time, then the value of 
investment relative to consumption i be obtained from the 
foi mula 

(c — m)n 
‘*’0 “ ;; 

' VV c nnph.isi/r this point the (ruuJf/tnf^, in C.h-iptcrs XIII .iiui 

\I\', lllnll^ll h.isini^ tlH’inscUrs on the s.iinc aiuilvlic.il idras, make the mistake 
ol .is.smiiini' inn civ lor corwcnirncc that r and i arc constant, and that r is 
Iras than 1. 
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rhis formula is obtained from the scries derived above by sum- 
ming the geometric progression: 

I I -hr 0+'')“ - ' / i+r\-l I 

I + (i + (i -f 0 ^ "*” * * * I 4 - i\ 14-1/ t — r 

\\c omit the /-labels from and the other symbols because in this 
case everything is constant. 

It must be said firmly that that this case aiises only wluui the 
economy is expected to follow for a loii'< time a faiily steady 
growth path, witli a constant pn^poriion of income being saved, 
and the balance of the economy between dilleient sectors imnain- 
ing constant, rhese assum|)tions aie inoia* likely to be saiislied in 
the more developed countries. 

(ii) If r is expected to be huger than i for a sul)staulial peiiod, 
there is considerable uncertainty *al)out lh(‘ v.due of Vq- A larg(' part 
of the expected beneht of invc*stment then comes in the fairly 
distant future, since the reinvestment of j)ifdits ckmIcs ikwv 
employment whicli giows fist(*r than th(‘ disjounl tale the 
planners apply to the coriMimjnion pio\idcd by that employment. 
Kven quite small clianges in the assumptions made about r and 
would make a considerable dilhTcnre to th(‘ estimate of \\v 
conclude frmn this that the planneis should tC.oid ('\tieme 
assumptions — whether of pessimism or optimism wlum esti- 
mating Tjj. 7'he valiK* of.s,) that is wanted is an a\ ( i age o\er all tlu' 
possibilities u:f Clhapter X\ , some of whic h would gi\e .i very 
large Vedue (>f <■,,, while otheI^ would give rpiite a low value. 
Because of the averaging, one can loually sav tliai ouidit not to 
be at one of these extreme values. 

13.33 The Value of (juvernni^'nl inenmr 

If one docs arrive at an estimate of that is high, and it could easily 
cxcc(*d 10 using th(‘ formula in then the e stimate of base 

consumption, /?, deriv^ed from sv,, will probably be much lowei tlian 
that derived horn the uses of cairrent gfjvernment expenditure'. If, as 
IS implied by the above, inv(‘stm<‘nt looks substantially more 
vahiable than current conairnption, the (<dculation of Vq should 
probably be drastically modified, on the grounds that, at each stage 
of reinvesiment, part of the goveinrnent me ome generated |)robably 
‘leak-i’ int(» current c'xpenditure. 

SuppcjM- then that, at the margin, a frac lion of government 
income- Is devoted to cuiient exf)c-ndilure We say ‘at the maigin*, 
ince we aic* interested in the effect ol (/iang€\ in total governinemt 

254 



77/r Uses of Income 

incume. A change in its income may induce, or force, the government 
to 


(i) ciiangc the levels of subsidization and taxation; 
fii) change tlic levels of expenditure in areas where there i^ a 
contractual or moral coinmitment, or there aic pcjlitical 
pressures from within or without the country. 


Since we are interested in r lianges, item (iiy may be sunicienily small 
to neglect. Tlien the value of a unit ( hange in : ij may be estimated 
as i w]ier<‘ ilu* a\i‘iagtr of the Kjwest taxed consumption 

level and the highe^t subsidi/id ( onsimiplion level. If vfi) is the 
weight for consimijxion di'^tributcd through extra employment 
f( f. I 4 ', the \alue oi'cuircnt go\cinment I'xpeiiditure relative to 
employm< nt-di''iril)uted (on^umptiou is : "'bich we shall 

d(‘note by f. It may not be a had approximation to put v — But in 
gener.il it might vary over time. 

We now want to interpn t 'j, not ju>t as the social value of invest- 
ment (relati\'e to ( onsumj)iion •, but as tlu* soc ial value of government 
iiK'ome. 'riien the weight for employrm nt-gencrated consumption 
vs ill be i/.Sy .\n initial unit of c\j)c ndilui e will go partly (i —g, into 
in\esiment and paiily » . into ('uiient expenditure, with relative 
vseight so at ('a* h stage reinvestment is at a rate r' = •. i -g]ry and 
an item igr h«is to be added to the other current benefits, measured 
by {c — m)n. 

The long formula in 13.32 theicdbre beccuncs: 


■fo = hso + ( ' -.Co'* “ 1 ^ 

I 4-rh ^ ^ 

f , ['<',-r77 .V'o-f 4- . . .etc. > 

(i t z,)(i 4-1.,. j 


with t't - > I Since r is smaller than r^. there is a better 

chaiu e now that rh will be smaller than 0 , but vse would not put too 
nuK li l.uih in that povNibility. 'The shoi t f ninula valid when r and /, 
and e\erything else, are ( onstant c^ver Mine) becomes 


+ 

( I —g){c — rn) n 4- ( i — gr) 

i — r 


I heir aic, hmadly speaking, two ways of estimating Sq. One is to 
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forniulato an ccoiioniic niodt'I of the economy, and solve it for an 
appropriate objective function. The accuracy depends upon the 
quality of the model used, and satisfactorily realistic economic 
models are very' difficult to construct, either for developing or 
developed economies. But the method has been used, and is at least 
a check on the more rough and ready arguments vve have been 
using. ^ Since these methods are highly technical, we cannot go into 
them further here. 

The other way of estimating Sq is simply to make plausible 
assumptions about the relevant variables, without fitting them 
together to form a fully articulated economic model. We suggest the 
following pr(^( eclure, whi( h is clearly very crude: 

(i) Estimate how long it will take the economy to reach a 
situation in which the proportion of the labour force 
employed in urban industiy is fairly constant. When such a 
situation has been i cached, it may be assumed that the 
additit)nal c.ipital would not be used to employ more labour 
in the modern sector, but rather to provide the same labour 
force with dilferent kinds of capital equipment. 'I hus n will 
1)0 zero at that time. One way of estimating how long it will 
be before no weight is Ix'ing given to tlu: ( realion of addi- 
tional urban employment is to project c urrent rlianges in the 
labour foi(.e, and thoNC that ate expected in the near future, 
and lind when the proportion of the labour force employed 
in rnanufac turing indiiNiry will be the same* as is observed in 
more developed countries now'. Alternativc'ly, we might 
expect the planners to formulate a target for urban employ- 
ment. Since a precise estimate is quite impossible, the 
planner will be wise to rely on visual (‘xtra[)()lation of current 
trends using crude graphs. \Vc denote the estimated time 
until n is zero by T, 

(ii) Beyond date T, the value of investment cannot be estimated 
by its effects on future employment in the modern sector. It 
seems best to rely on an estimate of the value of social income 
vvhen used for consumption subsidies by the government, as 
discussed in 13.21. t herefore the planner should estimate the 
level of (consumption of those w ho, at T, can be expected to 
be just dc*serving of government Subsidies. Again, the 
experience of countries already industrialized can be used to 
suggest what this consumption level would be, relative to 

‘ Cf. Sicrn, N» vvl)/Ty, 
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i average consumption per head in the economy as a whole. 
Average per capita consumption will have to be estimated by 
extrapolating the current trend rate of growth in con- 
sumption per head of the economy. In this way we can 
estimate the value of public funds at T, relative to the value 
of consumption through increased employment now, (For 
further explanation of this point see 13.4). 

(iii) Estimate the average of r during the next T years. This must 
be based on evidence of reinvestment by public sector 
projects. Details of this estimation will be discussed briefly in 
14.41. Similarly, g must be estimated. Using the estimate of 
r, we can work out the total capital that will exist at T as a 
result of one unit of investment done now. Applying the 
value of public funds at T (already estimated under (ii)), we 
get the contribution to Sq of the capital carried forward at T. 

(iv) It remains to estimate the value of the employment generated 
in the intervening period from now until T, The amount of 
that employment, n, will have to be estinTiated on the basis of 
current observations and well-informed guesses about future 
trends. Again, we need the average value of n over the period 
(not just the current one). Estimates of c and m will likewise 
have to be based on current evidence. All this will be 
discussed further in 14.41. Finally, we need an estimate of 
i, or rather, its average over the period from now until T, We 
shall dbcuss that in 13.4, where we look at the social value 
of employment in more detail. 

13.4 The Value of Employment 

We have explained how to relate the value of uncommitted social 
income to the value of social income that is committed to consump- 
tion through the creation of additional urban employment. Since 
those who benefit from the new employment have diverse con- 
sumption levels, this docs not enable us to estimate the base level of 
consumption, 6, until we know how to relate the weight for any 
particular consumption level to the social value of employment. We 
discuss this relationship in 13.41, and then use it to determine the 
consumption rate of interest, i, in 13.43. 

13.41 Employment and Consumption 

Dependants are a complication in trying to assess the social value of 
employment in terms of the consumption levels of those affected. If 
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the shift of labour is within either the rural sector or the urban 
sector, it is reasonable to suppose that the earnings of dependants 
will be unaffected and that their consumption levels will move with 
that of the head of the family. W^hen a man comes to the town, 
however, he may bring a family: in that case, since female partici- 
pation rates are lower in towns than in the country, and since there 
is widespread unemployment among juveniles, it is likely that the 
amount of work on the part of dependants would be reduced. But 
this effect is often rather unimportant, because normally most 
migrants are young and unmarried: moreover, even ifmanied, 
many will leave their wife and family behind initially ^•'^pecially il 
there are few opp>ortunities for them in town''; and most chilchen 
arc likely to be below' working age.' Finally, although it may he 
expected that, on average, the dependants get less work in the 
towns, the marginal product of such work as is obtained will 
probably be higher than in the country. l'he<e factors lead us to the 
tentative view that changes in dependants’ earnings, (onscejuent on 
new' jobs being created for adult males, ran j:)rol).ihly he neghe ted: 
so we shall not go into the adjustments that (ould he math* lor 
dependants if an investigator had sufficit'nt evidence to go on 

In the following discussion we sliall therefore' ru'gleet de{)endani'-, 
although of course w-hat we call the averagr* worker’s ( on ^um|)ti()u 
will be spread among his dependants. We have rH)t allr)W’ed for ih(' 
fact that the higher the ^vage, the gi eater iTiay he the f <iding of 
consumption among dependants. We havt' no numt'rit al r'\ideiae 
to go on, and the reader can if he wishes himself allow for this eflet t 
hv choosing a .somcw'Iiat less egalitarian utility hiiwlum than he 
otherwise would ^see 13.1 \ on the grounds tliat higher incomes arc 
le>s inegalitarian than they appear. 

We now’ introduce some iK)laiion. 

t --the consumption that the average wage-earner on the piojcct 
enjoys, evaluated at accounting prices ^nct of any transport 
adjustment). 

Notice that a wage-earner’s consumption might differ from the wage 
he receives, because of saving. But it can hardly be very different 
from the wage (adjusted to accounting prices) ; cither because hr 


* Of a virTi[>lr of over i,rKXj ri-alr as^rd 15 arul r>\rr. mtn ritjlil 

urban rentrr^ in Krny.i, \/rrr ir^ and di J'*,, wrrr riibrr unn airirtl 

or had a wifr in tlir rrujntry. Sre RrrnprI and ’IVMl.irfi, in7-'- 

That migrants arc largely young, male*, and Icavr ihnr wives behind, scrim to 
tjc confirmed in two rrernt artidrs published by I’niled Nation:, organi/.Uions 
(United Natiorw, T9b?J, and Economic Cfirnmission for I.alin America, 1971). 
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fclics on his children to support him in old age, or because he will 
then consume any savings made earlier, so that the latter are merely 
postponed consumption. 

fl = the previous consumption of those who move out of other 
sectors as a result of the creation of the new job. 

This requires some explanation. As a result of the new job there 
may be a general shift of occupations. Some other sectors (we include 
unemployment together with those w'ho finance it as a ‘sector*) will 
lose bits of a man as a result (the ‘average wage-earner’ is, himself, 
of course, a statistical aitefact). Thus it is possible that urban un- 
employment is reduced, say, by one-fifih of a man, and ‘unorganized’ 
industiy employment by one-lifdi, and agricultural employment by 
three-lifihs. If the average consumption per head in these sectors is 
(ly, a. and respectively ihcii -f ^^o^e generally, 

a and Xw/ — i . 

In tire simplest c ase when tlie final upshot of creating the new job 
is a shift of on<‘ man out c»f' agriculture, a may be icgardcd as the 
average standard of living of those rural workers most likely to 
migrate. As already noted, sonu‘ authors lia\c suggested that the 
creation of'a mode in sector jol) may pull in more than one man from 
the country. 'I liis does not pic\cnt the n\ adding up to i: if it 
happens, we assume tliat the ‘unemployment sector’ gains labour. 

Neglecting for the moment any effect on wage levels, we now' 
divide the consumption effect of creating tire new' job into three 
parts: 

(i) The effect on people {or firms' or gorernment) in the sectors which lose some 
labour (or some unemployed). It r.iay be the case that the departing 
worker icrr bit of a worker, consumed more than the amount 
I the margin. il product he producc’d, in which case there is a 
gain of — m, ) to jicojile in that sector.* Urban unemployed will 
generally be supported by relatives, d'hc latter gain the whole 
(onsumj^tion, of the erstwhile unemployed (with i denoting 

unemployment in this ease;. In a few developing countries the 
government may have paid a dole, in w'hich t ise t gains that 
amount (^with a weight of unity. If uiKmuloymcnt actually rises, 
which is a possibility, then there is a loss oi niOi. 

Among other urban sectors there is more or less traditional 
industry and handicr.dls, trade, traditional transjxrrt, etc. Unless 

‘ It liAi Isrcw aMumrvi hv main .authors th.at family members share equally in 
the jiOKfuct of the family Imlilmj^, and lh.it this average product is higher than the 
marginal product: as against tins, it has been suggested that those who leave may 
wril have consumed less than the average prociuct. 
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the project under consideration is one which may reduce traditional 
sector output by substituting factory-made for hand-made goods, 
the possibility that such sectors will lose labour can probably be 
neglected: for it seems likely that even if new recruits to the modern 
sector came from this source, then their places will be largely taken 
by those previously unemployed, or from the country. In any case 
there is probably no alternative to neglecting this possibility, lor 
information on unemployment and earnings in the ‘unorganized* f)r 
‘informal’ sectors is usually non-existent, and — mj) would be 
impossible to estimate reliably. 

In a few countries, government services arc heavily overstaffed 
and mi can be taken as zero for that sector; sometimes this may even 
be true of pri\.ile industry in countries where labour regulations 
make it hard to get rid of redundant labour. Where government is 
concerned v. e }ia\e the '^arne case a^ a dole. Where private industry 
is in question, the gain of nicii goes to private profits and should 
be weighted accordingly .see 11.5^* 

Turning to the rural sector^, the most likely migrants are probably 
the younger sons of cultivators and landless labourers.- Where a 
family member migrates without the family, it is quite likely that a 
is higher than m, and that the family will g.iin — In the case rrf 
landless labourers, there is little reason to suppose that ai and nn 
will differ very much, and that there will be a significant gain to the 
rest of the rural community. WIktc a whole cultivating family 
moves, and the land is sold or let /'if they were owners), or re-let (if 
they were tenants), there is again little reason to suppose that the 
effect on the rest of the rural community could be sufficient to be 
worth taking into account. However, we recognize that detailed 
studies might show .the above judgments to be unsound. Since so 
much depends on conditions in the country concerned, and on 
available information, we find it difficult to offer any general 
guidance. It seems likely that a, the consumption level of the 
migrants, will normally be less than the average level of consumption 
in the country'side, and that m will be still less. 

The total gain under this heading ran be expressed as 
^ni^ai — nu) --a — m. As before, wc can offer little general advice 
about the question for which sectors an estimate of ni^a( — m() is 
both possible and desirable. 

* It was fciunri that thr sources of lalx^ur referred to in this paragraph had (o 
hr, taken into ac fount in (>hilc- See Seton, 1972. 

* In the Kenya sample referred to alxive, ow'ned no land’ and 47^0 **ilher 
had no father, or had a father who ownrd no land. 
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, Finally, a — m must be weighted by the appropriate consumption 
weight v{a) : more strictly each (ai-mt) should be weighted by that 
consumption weight r(ai) which is appropriate to the group which 
makes the gain. Thus v{n){a — m) v{ai){ai — mi), 

(ii) The effect on those who move. Assuming that it is reasonable to 
suppt)sc that movements consecjuent on the creation of a new job 
have no more than a negligible effect on wages, the total consumption 
gain from movements is c—^aint. 'I'his will not normally accrue to 
one man: and will only do so if one man goes straight into the new 
job from the countryside, or from unemployment, and there are no 
other consequences. But if A takes B’s place, B takes G*s, and G gets 
the new job, the gain in consumption is still the difference between 
that of the new job and that of A — although it is now probably 
shared between A, B and G. If more than one person comes from 
the country, then more people move than arc absorbed into the new 
job. We assume that this additional movement goes into unemploy- 
ment, but it makes no difference to the formula. 

Thus the gain in consumption under this heading is r — or, 
for short c — a\ while that under the previous heading is — SmiWf. 
If we put these together we get the result c — or c — m for short : 

and this would reduce in the simplest case, when a single man moves 
from agriculture, to c — magr- But while r — m does represent the 
'unweighted) change in consumption, its tw^o components should 
not in principle be added together, because one may want to attach 
a diflcrent consumption weight ^o the different parts. If the change 
were small, one could attach the consumption weight appropriate to 
a to boih parts, and effect the simplification. But if not, the change 
c — a should be valued as TV) — !*(«) (see 13.13), and the change 
a — m as i>{a){a — m). 

The ab(»vc formulae take no account of the fact that workers in 
the modern sector, and perhaps also in some parts of the ‘un- 
organ i/ed’ urban sector, work for more hours in the year than 
agricultural workers. If increased consumption were ‘bought’ 
entirely by increased effort, it could be a*p ''*d that there was little 
or no real increase in welfare. I'he evaluator might therefore want 
to reduce c in proportion to extra effort expended. If so, it should 
be noted that working hours are often not a good indicator of effort: 
many urban jobs are very light compared to hoeing, for instance. 
We leave it to the reader, or individual evaluator, to decide whether 
tlie extra effort can l^e measured, and should be allowed for. 

(iii) The effect of an increase in wages. An increased demand for labour in 
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the urban sector may bring about an increase in real wages, and 
therefore an increase in r. Among the causes of such a change, we 
can mention increased union pressure and political pressure by and 
on behalf of labour, and a tendency for urban wages to be related 
to a because of a need to attract labour to the cities. In some countries, 
this effect may be non-existent or at least negligible; but in others 
it seems to have been important, although governments might 
perhaps have resisted the tendency more effectively if they had 
appreciated its consequences. One such consequence could be a 
reduction in employment by other parts of organized industry — 
particularly the private sector. If this happens, the creation of one 
new job in fact increases modern sector employment (L) by less than 
I, and all the other gains and losses resulting from the new employ- 
ment must be rcdu( ed accordingly. This is not allowed for in the 
discusNion that follows. Of course, one effect of an increase in c is 
good — there is an irivTcase in consumption for the employees of 
organized industry’, whose social value is 

That is, an improvement for each of the L workers concerned of an 
amount equal to the change in c resulting from unit changes in L, 
weighted by the weighting factor appropriate to the gioup. 

Summarizing, the value of the extra consumption created as a 
Ie^ult of the! new job is 

i' 'a) 'a — mj f ric) — Via) +v(c)L, ^ 

Only if c — a is small can this be reduced to 



The other effect of increased w'ages is to increase the commitment 
of social income to consumption: if the w'Ik)!^' of the modern sector 
were public, uncommitted social incf)me would be reduced by 
A/V/c/v), in addition to the ledtiction occasioned by the increased 
consumption (c — m) of the new' worker. But sonu! of the modern 
sector will be private, and then the increase in consumption of the 
workers is at the expense of private profits (provided company 
taxation is not, as a result, reduced): the resultant effect on social 
profit can be allowed for by applying the weight, discussed in i 1.5, 
which relates the value of private profit tc) public profit. This is done 
in the example that ffillows. 
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13.42 An example 

Wc shall illustrate how the above might work out in the simple case 
when it can be reasonably assumed that the final result, after any 
shufTling of occupations, of the creation of an extra job is that one 
man comes from the agricultural sector and that there is no change 
in unemployment. 

(i) Wc suppose the wage rate per annum is Rs. 2500. A reduction 
of 20% is made to allow for transport costs (sec 13.12). From budget 
studies it is estimated that the conversion factor to border rupees is 
0*8, and that no allowance should be made for savings. So 

r (in APs) = 1,600 

(ii) The average consumption level of those adult rural workers 
in the region most likely to emigrate to the town is thought to be 
Rs. 750 (after any adjustment by a conversion factor appropriate to 
rural consumption). Therefore 

a (in APs) = 750 

(iii) Landless labourers arc thought to earn Rs. 600 over the year. 
Small cultivators are better off, and some of them employ hired 
labour. Some studies comparing output and labour input on farms 
for w'hich other impxjrtant inputs are roughly constant suggest that 
the marginal product of labour in the region is certainly positive: 
though such estimates are always very uncertain, the studies would 
be consistent with taking the marginal product of family labour as 
Rs. 300 (a little less than the earnings of casual labour, since there 
is some reason for thinking th.U the marginal product of family 
workers is less than that of hired labour'l. However, having regard 
to the fact that the lower marginal product of family labour at least 
partly reflects the advantages of working on the family plot, the real 
sacrifice may be higher than Rs. f,oo. We take the compromise 
figure of Rs. 550. I’lierc is no protection or subsidization of agri- 
cultural products, so no conversion factor is required. Thus 

m (in APs) =- 550 

(iv) Observing that, in recent years, real wages have tended to 
rise, the planners a.ssume that some of this h rcasc w^as the unavoid- 
able result of increased urban employment. While urban employ- 
ment has doubled, real wages have increased by 50^0, during the 
last ten years. It is assiiincd tluit increases of as much as that will 
not be allowed during llic next ten years, and that some part of 
the increase to be expected w'ill result from the existing power of 
labour, rather than from increased numbers. It seems reasonable to 
suppose that a 10% increase in urban employment will cause an 
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increase in c of at least i %, and that is the figure assumed for the 
calculations. Thus 

Ldc 

and = ibo 
cL 

(v) A I % increase in real wages will hardly, it is thought, reduce 
otlier urban employment by as much as i%. For illustrative pur- 
poses, we shall suppose tliat the reduction in employment brought 
about is one quarter of the percentage of real-wage increase. Since 
a I % increase in employment causes a o*i % increase in real wages, 
one new job reduces employment elsewhere by (near enough) 
0-25 X 0*1 =0*025. Therefore, we would have to reduce our other 
figures by only 2j%: consequently \vc shall neglect this possible 
influence. 

Let us now recall the formula 

v{a){a-m) + V{c) ~ V{a) v[c)L- 

and use the weighting function i(x) = {bjx) suggested in 15.13. Then 

Suppose it is agreed that rj = 2, so that 


Using the values for a, m, f, and L'dcjt'L'- given in ihe above 
illustration, wt have, as the social lalue of the increase in 
consumption, 


f-)’ 

' 750/ 


= 0-001 13A*. 



We next need to calculate the sacrifice of uncommit tt-d «social 
income, or its equivalent. For the public sector it is: 

dc 

c — m + * 

where a is the public share of modern sector urban employment. 
Supposing a= J, this amounts to, 

1600 — 550 X 160 
= 1130. 
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In addition, private sector employers pay increased wages of 
\L{dcldL), This is converted to our numeraire by applying the 
weight for the value of private sector profits derived by the methods 
of 1 1.5. Taking this weight as 0-5, we arrive at the figure of 40. 
Therefore, 

The increase in consumption in terms of the numeraire = 1170 
The social value of one rupee of this increase = ^ 001136 


1170 


-(— )■ 

\iooo/ 


approx. 


If one gave a man with an income of Rs. 1000 p.a. in terms of 
accounting prices (Rs. 1560 in actual prices) a gift of one rupee, 

/ 6 

this loo would have a social value of I I . Thus the commitment 

\ 1000 / 


to consumption arising from providing an urban job at Rs. 2500 
has about the same value per rupee in this example as a gift to a man 
with Rs. 1560. If consumption weights fell less steeply with in- 
creasing consumption than wc have allowed, the latter figure would 
be higher; and vice versa. 

Recollect that the value of public funds relative to consumption 
coininitted through modern sector urban employment has been 
defined as s. Therefore i/j is equal to the social value of a rupee of 
such consumj)tion commitment, that is, in the case of our example, 

/ ^ \ ^ r , 

\ 100 )1 ' ^ once wc know j, wc can calculate 6. Similarly if 6 

is independently assessed by • le method of 13.21, then s is deter- 
mined. For instance, if b were independently assessed as being the 
level of income of agricultural workers, i.e. Rs. 600 in our example, 

then " = and j = 2-8 approximately. 

If j is to be independently calculated, then one needs to know the 
consumption rate of interest, which is the subject of the next sub- 
section. 


* 3-43 Consumption Rate of InteresL 

As we look ahead to consumption provided through industrial 
employment in the future, wc shall want to give it a weight different 
from the weight w^e give such consumption now — most probably, 
we shall want to give it a lower weight. There are three main 
rcasoas for this: 

(i) Impatience, The government may want to give future con- 
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sumption a smaller weight merely because it is in the future, quite 
apart from any diflcrcnce in the standard of living of those who 
receive the extra consumption. It has ofttm been claimed that 
this practice is hard to defend, and we have some sympathy with 
that view. In any case, it would probably not mean an addition to 
the CRI of more or 3% per year. 

(ii'i Groii th of ivaoe earners' consumption. If c rises, while rn is 
constant, then each $1000 of additional consumption can 
employ only fewer people. If the dilference in consumption is 
spicad over, say lo’^o people, then the benefit is not 

reduced by as much as because each benefu iary gets about 

10% moie; but it is reduced to some e\tei\t, b(‘e.iuse it is better 
to use a given sum to benefit more people a lilile than fewer people 
more. For instance, the consumption wt iglils given in 13.13, plus 
an initial difTerence between rural ami modern sector real 
earnings of 50'^',, would suggest that this element in the estimate 
of the CRI might be about one-third to two-thirds of the growth 
rate of c. 

I'iii) Groivth of rural c>msumption lei els. .As llic lot of those living in 
rural areas improves, the.* weight to be gi\(*n to incr(Mscs in their 
consumption falls. If we ignore imj)alience, then the relativr* 
w'eights should be consistent with the ireatnumt of conlinnpoi aries 
discussed in 13. i. It was tliere suggested that the welfare weight 
cr)iild be expressed by the formula 



whence, by differentiation, 


c dv 
V dc 

Since the weight i^ often taken to be synonymous with the ‘marginal 

c dv 


utility of income’, the expression 


V di 


is called the fincome) elas- 


ticity of (the) marginal utility (of income'. 

I dv 

'fhe CRI is defined as the rate of fall of the weight, i.e. — --r. 

^ V dt 


i dv c dv I dc 

Now, V, = ^ r ^ 

vdt V dc c dt 

Hence, still ignoring impatience, 

CRl = r)g 

where rj is the income elasticity of the weight v, and g is the rate of 
growth of consumption. 
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Things get complicated when (he consumption levels of difi’erent 
classes arc growing at diflerent rates, as envisaged above. It is 
easiest to decide what to do if all consumption levels are growing 
at the same rate — or, to be more precise, when c, a, and m arc all 
growing at the same rate. We can then proceed for everyone as in 
(iii) above, and express the CRI as -qg, perhaps adding something 
for impatience. 

In fiict it may be expected that c and a will be growing at different 
iMtcs. What wc suggest planners do is decide what the CRI should be 
if cvciy thing were growing at the same rate as a (which is after all 
the most important clement in the argument), and adjust that 
figure if c is exf>ccted to grow at a different rate from a by subtracting 
half the excess of the growth rate of a over the growth rate of c, 
'I’his adjustment is a rough and ready one, based on the notions 
mentioned in (ii) : it is unlikely to make much difference to the 
result. 

Wc should emphasize that the rate of growth of a will generally 
be less, and perhaps substantially less, than the rate of growth of 
average consumption in the economy, taken as a whole. It would 
be a mistake to base the estimate of the CRI on the growth rate of 
aggregate consumption per head. Suppose, to take an imaginary 
example again, that aggregate consumption is expected to be grow- 
ing at pf'r year, while population grows at 3^^,: then aggregate 
consumption per head grows at ‘^oppose further that lo^/o of the 
economy’s labour force is c mployed in the ‘modern’ sector — 
industry, government, etc.- -at wages three times the le\cl ruling in 
the rest of the economy; and that empkninent in this sector is 
expected to grow at 10%, and the wage rate at 2% per year. On 
these assumptions, the following figures can be computed: 


PERCENTAGE 

YEAR 1 YEAR 2 INCREASE 


Tradi- Tr..di- Tradi- 

M(»dcrn lional Modern tionnl Modern tional 

sector sector Eot.il sector set Total sector sector Toul 


Ckjnsuniptioii 25 73 i‘>o 77 105 i2-oo 2-67 5-00 

Employniriit 10 <)o iih) ii 92 103 lo-oo 2-22 3*00 

CK)nsumption/ 

Employment 2*5(x) 0 833 1 ouo 2*545 0-037 i -020 i -So 0*48 2-00 


rhus, although overall consumption per head has growm by 2%, 
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that in the traditional sec tor has risen by less than J%, and that in 
the modern sector by i-d%. Alternative figures would show that a 
2% overall grcnvih rate is consistent with a rise of less than i% in 
each sector. 

If we estimate the CRI at twice . 1 %, plus an adjustment (cf. (ii) 
above) c^f 0*63^01 2^^ 1^*** inipatience, we get a low figure of only 

3-65 If had, wrongly, used the groutli rate of aggi**galc con- 
sumption per head, \\c should ha\e obtained a CIRI ofb'^,. More 
egalitaiiari cemsumption weights, implying that larger multiples of 
growth rates should be used, would have given yi t laiger dillerences. 
The moral is that some di giee of disaggiegation is desiiable when 
estimating the CRI, parliiulailv in countries wlu ie a major p.iit 
of the benefits of development conies through tlie inoveinent of 
people fiom one xxtni t<> «inother. 

It will be noti( ed that ihest* < onsidei alions tend to foicc us to 
take cjiiite low values of the (.RI, except in n>untries that can 
anticipate rapid giowtli in c onsuinption. 'I'his is why it is cpiile 
possible that i will be less than 1 lor a lime, with the result that the 
value of public investment will be found to be, potentially, l*itge. 

13*5 CoN.SU.MPlION AM) PflUJC I\(,()M1. 

In this section wc shall biing (he ^llaIHls of the 4 ngumen( logediei. 
W'e have been di'-cussing an « < onomy in whic h the govtanment 
uses its funds both for invcsimc nt, .ind for t onsuinplion, both public 
and to some extent private*. Ol iIicm* ua public* investment stands 
out as the one that creates furtlier public income in the futuic ( this 
is most likely to be true of urban and mdiistiial projects hence 
our ccmccntratioii on them). Some p.irt of j)ublic lunds may, 
perforce, be devoted to purposes of doublliil v.ihie, or value less 
than one can expect from public expenditure. '1 hese us<s we regard 
as being less valuable than tin* runiM iaire uncommitted social 
income. W'e might then hope: to estimate the value of uncommitted 
social income relative to other use> of mx i.il income either by looking 
at its use for consumption (through e.g. t onsuinption subsidies) or 
at its use for investment. 

Both of these uses pose difhcult problems, 'fhe first is dilficult 
because the government typically df^es not know whether it has got 
the balance between consumption and investment right (within 
the constraints and pressures acting on it), 'fhe .second Ls difTicult 
becau.se it i.s very complicated. Wc think that planners should look 
at the valuation of uncommitted social income both ways. If they 
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have no time or inclination for complications, they will have to use 
consumption subsidies (and other well-considered uses of uncom- 
mitted social income for current expenditure) as the touchstone. 
Otherwise they should carry out a study of the kind we have 
sketched in 13.;^ and 13.4. This study will estimate s, and then esti- 
mate h on the basis of If the estimated value of b is not very 
dilferent from the consumption level commonly thought just 
deserving of subsidies, we are home: we have a sufficiently consistent 
estimate of base consumption. If tht re is a big difference, either this 
may be taken as useful evidence of the need for more or fewer con- 
sumption subsidies (and that would be the right conclusion if the 
calculations of inv(‘siTnent and emph)yment value were thought to be 
iaflH‘r well founded; or the calculations of.v and the value of employ- 
ment will need to b(‘ checked, since they must ha\<* omitted some 
(‘onsideralions of importance. If these latter calculations are, as they 
will often lie, ratlier uncertain, it will be tempting to lely on the 
constimption-suhsidy m<‘tlK>d of estimating base consumption. 

Once we have estimated base (onsumption, w'e have the basis f('r 
setting up ('onsumpticjii weights. \Vc have b(‘en at pains to avoid 
''Uggesting that cither liaise con>umption, or the weights based on it, 
('an be object i\< ly di chu ed from facts alone. It is not merely that the 
facts are uiu'citain: Uiis<»nabie men who agree on the facts will 
disagiec* about the weights. Foitunately, in many cases, the weights 
make no great diffeK'iue to a puucct dec ision. In others, where 
inconu' distiibution is a ( ousidi lation impoitant enough to tip the 
balance, it is iisu.illy best to laihei crude weights, as suggested 
in 13.13. And in such cases, a will be important to bring out the 
way in which the project decision will depend upon income- 
distributional cemsiderations in the project repot t. (Of course, it is 
also important to make a definite recommendation.) ddie other 
context for which the discussion cd this chapter is important is the 
estimation of shadow' wage rates, the subject of Chapter XIV. 
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CHAPTER FOURTEEN 


Shadow Wage Rates and the 
Accounting Rate of Interest 


If planners follow the cost-benefit procedures put forward in this 
book, they will do much the same as sopliisticated businessmen — 
subtract outgoings from income, discount, and undertake those 
projects and only those projects that have positive present value. 
The difference from private calculations is that planners should, 
where practicable, replace the ordinary prices ruling in the market 
place by prices —accounting prices -that better reflect social values. 
An important ‘price* to get right is the wage rate. The shadow wage 
rate may, for reasons indicated in 9.5, be very different from the 
actual w'age rate. At the ver^' least, Ix-cause the numeraire is foreign 
exchange, the actual wage should be multiplied by a consumption 
conversion factor to make wage costs comparable to other costs and 
benefits. In this chapter we first explain, in 14. i, 14. i», and 14.3, 
how further desirable adjustments can be made; and then in 14.4, 
how the accounting rate of interest (ARIi can be estimated. In 
14.5 we provide, for professional etonornists, the analysis of a 
specific model to show how the various accounting prices are 
interrelated. 

14.1 Shadow’ Wage Rates in the Or(;\m/ed Sector 

In 13.3 and 13.4, we showed how to compare the value of consump- 
tion, committed through increases in urban employment in organized 
industry, with the value of uncommitted government income. The 
cmplo>Tncnt of labour causes changes in both. To work out the real 
cost of employing labour we must put the ( osl of the commitment 
and the value of the consumption together explicitly. 

1 4. 1 1 The shadow wage formula 

We use the notation s for the value of uncommilled government 
income, measured in terms of consumption committed through 
employment. Consequently, i/j is the sfu ial value of a unit of 
consumption so committed in terms of the nurrn^raire), and we 
can write 

SVVR=f'- - u-m) 
s 


2J0 
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where r' = additional resources devoted to consumption 

c = consumption of the wage-earner 
m = marginal productivity of the wage-earner. 
c* measures the commitment to consumption, and r — m is the increase 
in the worker’s own consumption, plus any surplus consumption 
accruing to others as a result of his movement into the new occupa- 
tion (estimated as in 13.41). The second term in the formula can 
be thought of as a whole, representing the consumption value of 
employment (we saw in 13.4 that the effects of employment on 
consumption can be quite complicated). But it is also enlightening 
to look at it in the way written, as we shall see below.^ 

The following points should be noted: 

(i) c\ c and m arc to be measured in APs. Insofar as the relevant 
consumption goods and goods produced in the unorganized sectors 
of the economy arc traded, there is no problem in principle; but of 
course there will almost always be various non-traded goods and 
services in c\ c and m. In the case of these latter, the estimates of the 
APs depend on prior estimates of the SWR. This apparant circu- 
larity can be dealt with cither (a) by making a plausible initial guess 
at the SWR in order to estimate the relevant APs, then deriving a 
better estimate of the SWR from equation (i), and redoing all the 
calculations with this new estimate so as to get a still better estimate 
(usually no further improvements in the estimate by repeating the 
procedure would be worth while) ; or {b) by estimating the APs of 
ncn-iraded goods in terms of an unknown SWR, so that the 
right-hand side of (1) dcp>ends on iv, and the equation can be solved 
to obtain w. 

The fact — when it is a fact — that workers consume commodities 
wliich arc themselves produced partly or entirely by labour which 
ought to be valued at a shadow' wage substantially below' the market 
wage is known as the multiplier effect of ciiii)loymcnt, because the 
extra employment generated indirectly is valuable in itself, and 


^ Another way of writing this formula shows more clearly how the SWR is 
made up of difTcrent costs: 

S\VR = w + (£'-f)+ (i-jj(c-m). (1') 

fhc first term is llic marginal prfxluct of laUnir; the second is the cost which is 
associated with providing the consumption level c but does not form part of that 
consumption level (transport c<»sls from country lo ^>\vn, and urban overheads); 
and the last term is the cost of hn\:ng an extra amount c — m con»mittcd to con- 
sumption (since 1 is the value of a unit of resources uncommitted, and - the value 
when committed). 
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therefore makes the SVVR less than it would otherwise have been. 
The methods wc have just mentioned take care of the multiplier 
effect, 'riiey may be an important part of the estimation of SWRs, 
especially for rural labour. 

(ii) The al>ove method \b) assumes that all labour should be 
valued at the same SWR. In fact, there may be quite large differences 
even among enterprises in the organized sector of the economy. 
Differences in actual wage rates imply dilferences in c' and in c 
(and may often be associated with difference; in m: e.g., because 
workers are drawn from different regions or ethnic groups). In 
general, when dealing with the organized sector, we would recom- 
mend estimating a single u age conversion factor^ 

^ SWR 
market ivage rate' 

to be applied to all wage rates of unskilled l.iboin in order to convert 
them to shadow wages. This is not to say that the ciicurnstances of 
particular countries might not justify more subtle j)rocedurcs. 

•iii) We make a distinction between c' and c l)craiise, in theory, 
the difference might be quite laige. c* should exceed c by an allow- 
ance for the transport cost of goods from country to town "cf. i i 2 
and any public costs of urbanization, plus the amount by whic h 
total wage costs /'in .\P terms) are increased as a result of additional 
employment ^cf. 13.41).^ In practice, it might be hard to estimate 
the difference, but since there are many reasons for thinking that it 
costs more in real resources for woikers in tow ns to be as well off as 
workers in the country, the difference should not be neglec ted. 

iv* For those wlio can stonuuh it, it may be convenient to 
mention here a more detailed formula for the SWR, which, though 
based on some spe( ial but not implausible) assumptions, shows 
how the various relevant considei alions operate.'** We use the 
notation /'cf. 13-41; 

a = thc previous average ( onsuniption f>f thost! who move 
into employment in the organized sector; 
transport-cost allowance in consumption ff>s(, ami other 
urbanization costs; 

?c , 

A -y =: effect of increased employment on wage-earners con- 
sumption; 

* It jnav .'ilso l)r rrrliifrd t)v ihr .iinount of .iny puhlir costs s.ivrcl by reducing 
unrmplriymrot. 

^ The fornuil.i is b.isrd mt the .inalvsis f»f dir value of rnipiloyinrnt given in 
13.41. 
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-employment premium (to be explained and discussed in 

Then the formula can be written 

SWR= j^c + - j^F(f)-F^<i)+y(a) (a-m) +yfc)Z,^j,(2) 

where, as before, v{c), via) are the consumption weights for people 
at consumption levels c and a, relative to uncommitted government 
income. 

dc 

The first part of the formula, c + d-e + L-^^, shows in detail how 

c' is made up, c being the worker’s real consumption, d the additional 
costs of providing it, e the cost-savings t^and other public benefits) 

dc , . , 

associated with employment, and L the increased commitment 

to consumption caused by the ‘bidding up of other wages. The 
second part of the formula shows the benefits, to the worker, his 
family, and other consumers, created by the new job: these are of 
course set ofT against cost. I''(r) - V{a) is the increased ‘utility’ of 
consumption c compared to a (which the worker had received 
previously) ; v{a){a-m) is the extra consumption of the group from 
which the new worker is drawn, weighted appropriately; and 

v(c)L is the increased consumption of other urban workers, 

' ^ C !• • 

weighted by the weight appropriate to their standard of living. 
Normally one «ould take v{a) to be less than one, and f(c) less than 
v(a). k’(c)-r(a) will be less han v{a){c-a), since the increments 
in consumption as one moves from a to c accrue to consumption 
levels higher than a, with weight therefore less than v{a). 

14.12 The Probable Magnitude of Urban SlVPs 

In Chapter XIII we argued that the value of uncommitted govern- 
ment income compared to consumption could be given very 
difTereiit values, depending upon the country being considered, 
and the views of those for whom the evaluations arc being done. 
Ihe other eonsideratioiis governing the SWRs can vary greatly 
too, and it must be emphasized that planners could get the costing 
of labour quite wrong if they made a guess— half the going wage, 
or something like that— without a caieful study of the economy. 
But very careful and detailed study is not always possible so that 
it may be helpful to suggest what values of k might arise in different 
circumstances. 
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(i) ^ = ..~=o.. = o. 

It will often be reasonable to suppose that increases in urban 
employment will have a negligible effect on wages — e.g. because 
they arc determined by minimum-wage legislation. And sometimes 
urban workers may be little better off than they were before they 
moved into the organized sector. Then the consumption-value of 
extra employment is that it provides extra consumption c — m = a — m 
to people all on the same standard of living, j, and we have 

SWR -c-{-d — v{a){a — m). (3) 

Thus in the extreme case, where the planners arc working on the 
assumption that extra consumption for urban workers is just as good 
as extra government revenue (so that v{a) =? (c) = i) 

S\VR = m + ^/, (4) 

while at the other extreme, where resources for investment and other 
public expenditures are given maximum priority, v{c) is negligible 
and 

S\VR = r + ^. (5) 

Where the government, or other users of public funds, are active 
and reasonably efficient, but the scarcity of public funds and low 
total investment means that c cannot be expected to grow' rapidly 
in the near future, wc would expect planners to regard v{c) as being 
a small fraction of unity, so that the SWR would be nearer c-\-d 
than m + d. In this connection, the reader should recollect that 
c-f-rf is the wage rate actually paid, multiplied by the appropriate 
conversion factor. 

Some economists have suggested that, even when c is apparently 
much greater than a, the true difference may actually be much 
smaller if increased cinploymncnt draws people from rural productive 
employment into urban unemployment (because of improved job 
prospects). In that case m would be a little larger than the marginal 
productivity of a single rural ‘family’, since more than one worker 
and dependants leave the unorganized sectors. It is still the case 
that additional consumption c — m is distributed to consumers as a 
result of the new job. If it is thought that the average ru'wcomcr 
attracted to town (who may either get a job or join the unemployed) 
is a.s well off as those working in the unorganized sectors, then via) 
may be roughly the right weight to attach to c — m. Thus (3) may be 
a sufficiently accurate formula for the SWR, with a -m replaced 
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jljy c-m. VVc should add that this theory that new modern sector 
jobs cause an increase in urban uneiiiplf>yinent has not been sub- 
stantiated, and VVC do not consider it very plausible for most 
countries. 

(") c>a, =o, ^ = o. 

Wheic c is definitely greater than a, as seems to be true in most 
developing economies, vve can see intuitively, or from formula (2), 
that the estimate of the SWR is afi'ected in two ways. In the first 
place, there is a gain to the person who obtains employment, because 
he consumes c instead of a (shown by the term V{c) — V(a) in 
equation ('2)}. This might be taken to show that the SWR should 
be lower in the present case than in the previous one. But now 
a — m is smaller, perhaps much smaller, than c-m, so that we might 
actually have a larger k. Consider the implications of the extreme 
assumption that rfa) = i. Equation 14; applies if c = a; but if c> a, 


SWR - rn 4- d -f- 'V — ^ i — ' 1 c) — Vfa j), (6) 

and this last term wlii( h is the value in terms of the numeraire of 
increasing a man's (:onsumpti<m firim a to c * will surely be less, 
iind possibly mucli less, than ( — a. If, to lake the special case we 

used for illustrations in C’haptcr XIII, r'.v)= , one can easily 

a 

calculate that I'u . — I u — ^r, and \\c have 

c 


SWR - m -f d -h c - ir-jc. (7) 

'This last formula might be a (oinenient fust approximation to 
the SWR, to be adju’^ted upwards towards c-f rf when the weight 
lor government income is greater than tlie weight for consumers at 
consumption level a, or when income weights fall more rapidly 
with increasing consumption than our special weighting function 
assumes. 


r-u 

(ill) — >0. 

Xo one needs to be told that wages may rise. But industrial wage 
rates, and the consumption they allow, may rise over time for 
reasons that have little or nothing to do willi the demand for 
labour by industry. Changes in government legislation, in the 
strcngtii or success of trade unions, acting cither directly or through 
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poliiual aciioii, iiuiy push up uagc latcs quite subslantially : tlic 
mere lac t that wago are known to be rising is not clear evidence 
that they arc rising became the demand lor labour is increasing.^ 
But in time, the increasing demand for labour will bring about 
increases in wage rates, either as a result of employers competing 
against one another for labour that is becoming inc reasingly 
reluctant to leave the otlier sectois of the economy, or because a 
larger labour force strengthens the bai gaining power of labour. 

If wages have to rise when labour demand increases (if, say, a i ‘J,, 
increase in the requirements of labour by industry increases the 
wage rate that has to be paid by .V*oi the efl'ecl is that an inc tease 
in employment, as a result of establishing a p.u iicular piojcc l, not 
only leads to incivased consumption by those who get the new jobs, 
but also commits the economy to allowing all wage earners increased 
consumption. On the particular numciical assumption just men- 
tioned, consumption will increase by niorc than l. 1 liis 

happens at the expense of investment and other desirable use s ol 
government income. 1 hus the S\\ R should be inc reased, il not by 

the whole amount of the extra coitsumpiion, L , ihc-n usually l)y 

a .substantial fraction of it. 

Only in a country vshne there is c'onsidei able: cxpciicncc, well 
rtcoidcd, of the iclationsliip l)ctwccn employme nt and real wage* 
rates can one h<ipe adccpratel) to estimate this effect. Probal)ly it 
need nc\cr lx* a \ciy im|)ortant consideration. For, onc e a conniiy 
has reached a stage in its de\clopinrnt at which wage latcs and 
industrial employment arc mutually related, il is likely to be able’, 
if it chooses, to moderate the effect of increased industrial employ- 
ment on consumption by using the lax system appropriately. Yet, 
it is another c onsidcralion that tells against the presumption that 
shadow wage rates should be very low. 

It will be seen that the size of the SWR di’ixnds u|)on the view one 
takes about the weight given to c and c7, rel.ilivc* to uncommitted 
government income, but that it may not dc-pend very sensitively on 
these weights an estimate using '7) miglit, for instance, be quite 
close to an estimate at the other extreme using ''5;, and one might 
narrow the range further by arguing, say, that those consuming a 
should be given a weight not greater than omr-half. So one docs not 
need to be wry accurate about 5. It does need to be thought about, 

* In fact, real waters have rf:tn.iin^c! faiily mn^Unt for iMnt; |>rricKfs in .v»mc 
developing countries. 
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tliough, and for the main aigiini(*nts that might be used, we refer 
the reader to C^hapter XI II. In the test of tliis section vve discuss how 
to estimate luiineric al values ofr, i \ a and m. 

14.13 Estimating Marginal Productivity 

'IV) estimate m properly, a cl^-tailed study is needed of each of the 
main sectors of the economy. I lus has proved tr) be difficult even in 
the most industrialized e< onomir*s, and would be all the more 
dillicult where most produc tion takc's j)ia(_<! in rural areas and in 
small shops, workshc^ps, etc. \\ hereviT good econometric and 
quantitative studies of marginal piYKluc tis ities arc available they 
should be used, but used with care. If some research institute has 
estimated the marginal pioductivity of labour in rice-growing in one 
region of a country, it is not very likely that this one study will 
haj)pen to have ccjine up with the average that is needed. One must 
also nitike guesses about other regions, crops, and sectors, even 
though they will be less well informed. 

'Take the case of agi iculiui e, which is usually the main sector for 
which rn has to l)c‘ estimated. Suppose no detailed econometric 
investigation has been done*. Some kind of quick inc'thod is required. 
Fortunately, thene i> almost alw.iys some iclcvant information. Fora 
stait, most countries have c'stimaies of total agricultural production, 
and of the si/e of the agi ic ultural labour force. 'I'hese may not be 
very acc urate, but they would usually be better than nothing. From 
them, c^ne c an dc'ducc' the .iverage productivity of labour (after 
converting the figui e for .igiic i»l uial production to accounting prices, 
as ne.irly as possible*. If inj)iiis t<» .igriculturc, such as fertilizers, arc 
important, one should subuact them before calculating the average 
productivity per man. I he loss in production caused by the departure 
of a man would nc-irmally be les.s than the average production per 
man: those who remain can work mote intensively, and share the 
w'ork out difTerentlv, and some men have more land to work on. Our 
estimate of m should inc lude any iinjileasaut extra effort that 
rrmaining faimeis and woikers can be expected to put in (valued 
in terms of the equivalent consumptitui), i 'ven allowing for that, 
ilie average productivity will be gi eater than the marginal pro- 
duc liv'ity. Sinc e it could be a lot l.irger, this docs not at first sight 
seem very helpful; but in many countries the average productivity 
c)f labour in agriculture* is rather low i compared to urban wages\ so 
that this figure is nc*v ei thc’less cpiitc' a hc'lp. 11 nc^thing else is possible, 
one can take half the aveiage productivity as a measure of the 
luaigin.d |>r<’>ductiv it v. and thi*' may not be tar wrotig. 


V.A.V.- 10 
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But one ought to try to do better than that. Statistics of agri- 
cultural wages may be available. During harvest time, and whenever 
there is an unusually large demand, different farmers may be 
competing for labour, bidding the wage up against one another, so 
that it gets close to the maximum amount a farmer would be willing 
to pay — which is the value of the extra output the man can produce, 
at market prices. In the absence of other information, it is reasonable 
to use the wage rate at these times as a measure of the marginal 
productivity of a man-day of labour. (It should be noted that any 
payments in kind, including meals provided, for example, should be 
included in the wage — these being valued at local market prices; 
and the wage shou d be adjusted proportionately for any difference 
there may be between the prices received by the farmer and the 
appropriate APs.) 

At other times of the year there may be many men who would like 
jobs, but cannot get them. One should be a little careful about 
accepting the appearance of unwilling idleness for the reality, since a 
man may be idle because he chooses to be idle, given the cm rent 
wage rate. On the other hand, he may be idle because he is too ill-fed 
to be able to w'ork, and in such circumstances the departure of other 
members of the family could actually increase the family’s production. 
Normally there is some wage-employment in these off-peak periods, 
and wage rates are established. These could well be taken as 
estimates of the marginal productivity. At the other extreme, if one 
is convinced that off-peak wage rates are fixed by convention, the 
determination of labourers not to let the wage come down, or of 
employers to have fairly well-fed workers, one might take the off- 
peak marginal productivity to be zero. As usual the decision lies 
with the man who knows the situation. 

Armed with these estimates, the next step one takes is to estimate 
the number of days in the year on which labour in the agricultural 
sector is more or less fully employed.* Multiplying the number of 
days by the per-day marginal productivity, one obtains an estimate 
of m, the marginal productivity per man-year. 

This account neglects many possible complications. Agricultural 
wage rates often seem to vary considerably from place to place; 
different kinds of agricultural labour get quite different rates; large 
plantations pay more than peasant farmers ( perhaps to obtain better 
labour;; convention and bargaining power often affect the actual 

* Days when people arc working on non-agricultiiral .if tiviiirs should l)e included. 
Even when there ls no inforrnatirm <in this point, a srnsihle allowance should l>e 
made. 
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rates paid. Given time and application, one could study data from 
the agricultural ministry carefully, or even conduct extensive 
surveys, and carry out quite sophisticated calculations based on the 
simple ideas wc have outlined. Alternatively, one can do a quick 
sum in one’s head, on the basis of hearsay and general impression. 
It is a question of common sense how sophisticated one should try to 
be, always bearing in mind that the argument behind the estimate 
is, anyway, rather crude. 

We have devoted most of the space to agriculture because it is 
usually the most important sector from which labour comes, because 
there are often useful statistics about it, and because the principles 
of the method might be applied to other sectors. Generally speaking, 
it will probably be suflicient to think a bit about whether the first 
estimate of m, based on agriculture alone, is likely to be biased one 
way or the other : one should accept that first estimate unless there 
is real evidence which can be used to correct it. 

The chief exception to this rule may be when there is substantial 
non-agriculiural unemployment. The main question to ask then, 
and it is not likely to be easy to answer, is whether increased employ- 
ment in the organized sector of the economy will tend to reduce or 
increase the ‘pool* of unemployment, and if so by how much. We 
have referred several times to the theory that better urban job 
prospect'i tend to increase unemployment rather than reduce it, 
although we doubt whether it is often empirically valid. It is more 
plausible that hidden or incipient agricultural unemployment spills 
over into the cities — perhaps ^'ecause peasants are losing their land. 
In that case, the main effect of new jobs may be to reduce the pool 
of uncinplopncnt : but w e doubt whether most of the effect is usually 
on unemployTuent itself. 

The marginal productivity of unemployed labour is surely not 
greater than zero — except that people are seldom entirely un- 
employed. Although arguments can be advanced for saying it is 
negative, wc recommend assuming it to be zero, unless, of course, 
there is hard evidence in support of a better estimate. 

rhis docs not cover all the conscquci. of reducing unemploy- 
ment. If there arc unemployment benefits, or similar relief payments, 
and if disease, crime and violence arc related to the volume of 
unemployment, a reduction in the number of unemployed saves the 
government cxi>cnditurcs. This saving can be attributed to the 
project — a deduction e per man should be made from the con- 
sumption-commitment cost of the project. This is the employment 
premium^ already referred to when wc wrote down Formula (2). The 
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employment premium can also be used to encourage increased 
employment now, if that is an objective of the government over and 
above the other considerations that have been introduced into the 
system of project appraisal. It has, for example, sometimes been 
suggested that a value be given to the reduced risk of political 
upheaval if unemployment is reduced, though there could obviously 
be two views about that. 

Before a government instructs planners to u.sc an employment 
premium for these more nebulous reasons, it should consider ilic 
extent to which particular kinds of new employment really reduce 
unemployment, and whether its desire for reduced unemployment is 
a short-run or a long-run aim. The effect of an employment 
premium is to encourage reductions in unemployment now, at the 
expense of resources that could be used for investment and the 
creation of employment opportunities in the future. It should be 
used only if there is a more urgent need for employTnent now rather 
than later, as might be the case in particularly underdeveloped 
regions of the economy. 

14.14 Estimating Coruumption levels 

It is easier to estimate c and c' than m, although in some countries 
most of the relevant data may be lacking. For c' one proceeds in 
three steps ; 

(i) Firstly, wage rates paid in the relevant industry arc estimated. 
We want to estimate the probable level of real wages in about 
five years’ time, I'o do that, the recent history of wage rates, 
and the prices of gor)ds purchased by wage earners, may be 
examined. These should make possible an intelligent guess at 
future real vvage rates. 

(ii) Secondly, the proportion of the w'agc that is spent on con- 
sumer goods should be estimated. Any income tax, com- 
pulsory saving, and social insurance, should be subtracted 
^but at the same time one ought to add back the average 
payment made to workers on account of accidents, etc., 
covered by insurance schemes}. Then it may be possible to 
c>timatc the average proportion of his income that a wage 
earner is likely to save -that is, what he docs not im- 
mediately spend on consumption. It must be remembered in 
this connection that workers may save in order to spend more 
only a little later; so that while .some arc saving at any one 
time others arc dissaving. Since the amount of a wage 
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earner’s saving will seldom be at all large, there is no point 
in spending much efibrt on making accurate estimates here; 
and if one knows nothing about saving behaviour, one may 
perhaps forget about it and assume that the workers’ whole 
disposable income is spent on consumption. 

(iii) 7 hirdly, having obtained an estimate of the wage earner’s 
consumption, it must be revalued in terms of accounting 
prices instead of actual prices. This can be done by doing a 
detailed analysis of the average wage earner’s consumption 
budget. (Sample surveys have been carried out in a number 
of developing countries which show how much of his 
e.xpenditure a wage earner and his family devote to various 
categories of consumer goods.) One would then use known 
accounting prices to evaluate his expenditure on each of the 
main categories of consumer goods. Alternatively, the 
standard conversion factor (.see 12.34) be applied to the 
estimate of his total consumption expenditure, perhaps 
adjusting it a little to allow for obvious differences between 
the wage eainer’s budget and the usual pattern of industrial 
inputs. At this stage one should subtract any employment 
premium to obtain r'. 

To obtain c, wc still have to subtract the transport allowance. The 
main item here is likely Uj be the excess of urban food prices over 
rural food price's, but some deduction on account of the higher 
housing prices in towns may * ^o be correct. Insofar as these latter 
result from higher land rents, they often represent additional income 
for landowners who arc much richer than urban wage-earners. 
Sue h rents arc consequently a cost, which enters c' but should be 
()mittcd fiom c because they rellect no addition to the wage-earners’ 
real consumption. 

r and c' may vary greatly from one centre of organized employ- 
ment to another, and between different jobs. In the former case, one 
might use the same estimates of m and a ir different places, but have 
different figures for c and c' ; but it is likcl> be most convenient to 
work out k for one or two representative cases and then apply the 
same conversion factor to all unskilled wages. In the case of higher 
wages, paid to skilled labour or supervisory grades, or in com- 
pensation for piirticular danger, or as an incentive to particular 
honesty, c and c' may be much higher than for unskilled labour. 

1 lie simplest thing to do is to increase the SWR for such labour by 
tlic amount of the additional consumption. In particular cases, even 
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this might not put the SWR high enough, if there were a shortage 
of the kind of labour in question. Then a scarcity premium would be 
justified, as a means of discouraging projects from planning to 
employ categories of labour that are likely to be in short supply. 
However, project planners should beware of using scarcity premiums 
because of temporary shortages: they arc justified only if there is 
some fundamental reason for the shortage -such as a small 
secondary education system — which is likely to continue for a long 
time. 

Accurate estimation of a is unlikely to be easy, since one needs to 
know where new urban employees tend to come from, and how 
they used to fare in these diverse occupations. As we have repeatedly 
emphasized, the question is not where the new employees in 
organized industry come from immediately, but what occupations 
arc actually reduced by the new employment opportunities, after 
allowing for all repercussions. The obvious first estimate of a must 
be the average income per head in the economy, after separating 
out, as far as possible, the incomes of organized industry { including 
labour incomes), government administration, .ind ric her I'armers, 
bankers, traders, etc. A number of countries have surveys of con- 
sumption and income distribution that might be helpful in such an 
estimation; and elsewhere, what is known al)out a similar developing 
country^ could be assumed true of the one in question. 

Ideally, this first estimate ought to be adjusted to allow for the 
way's in which the occupations vacatc'd are not reprc'^entative of 
occupations in the economy generally. 'I'his might hainun for 
difiTcrent reasons. Urban jobs might tend to go to members of one 
particular group, defined by region, religion, or race, and that 
group might be relatively prosperous. ( In that c ase, the government 
would presumably want to encourage pioje(is that employ less 
privileged groups, and would therefore want to distinguish dilTerent 
a’s for different projects.) 

On the other hand, one might expert that migration will usually 
draw on those in less remunerative orcuj)ations landlc-ss labourers, 
members of large families, and so on. In the latter case, the first 
estimate of a should be reduced. It is hard tr) give any general advice 
about how this can be done; planners will have to rely upon what 
they know or can guess of their own country. 

14.2 Development of the Economy over 1 *ime 

Everything we have said so far has been directed at the estimation of 
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ilic SWR for one particular year. The project analyst needs SWRs 
for every year ol his project. 'I'he same methods could be applied 
lor all future years, but it would be intolerable to have to perform 
the same kind of calculation, along with associated estimations of 
the marginal productivity of labour in agriculture, the effect on 
urban unemployment, and s. It would save a lot of trouble if one 
could justifiably assume that k is unlikely to vary much over the 
lives of most projects, for then project ^/agc rates could be projected 
into the future, on the basis of past t‘xpcricnce and good economic 
ads ice, and the same k applied in all years in order to convert to 
SWRs. 

d'herc is some reason ir) expect that, in many developing econo- 
mies, k will remain laiily constant, or change only slowly. Before 
expLiining why this might be, we must consider how the various 
elements in th(‘ lormula 



are likely to vary over time. Of these parameters, the one that we are 
least able to fore<'ast directly is 'fo see how it is likely to change, wc 
require a lengthy digression. 

14.21 }low s Cshauges 

Recollect that < is iIk' \s eight given to uncommitted income divided 
by tlie wc'ight gi\en to consun- tion disiiibuted through employment 
in organized indusliy, 

'1 liis definition allows us to deduce the useful relationship 

(9) 

which tells us that s falls over lime at a rate equal to the difference 
between the ac counting late of interest and the consumption rate of 
interest. 1 he rcasc^n is th.it the CRI was defined as the rate at which 
the weight we would now give to future consumption falls over time 
i,cf. 13.32); ‘^nd the ART, being the di mt rate appropriate to 
uncommitted income is likewise the rate at which the weight for 
sucli imome in future falls relative to uncommitted income now. 
fq) is helpfid because it shows us that j will be falling faster if 
investment is currently highly productive; and lcs3 rapidly if 
incomes are in any case expected to rise fast, for then the CRI will 
be larger. Notice that the C'-RI could be large either because rapid 
growth is expected, or because the government is in any case 
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present consumption bcnelits; and the ARI could be 
large cither because resources are being used with high efficiency, 
or because resour( es are so scarce that only a few high-yield projects 
tan be undertaken. 

In general, we expect economies that arc very poor or undeveloped 
to have low .\RIs, bectiuse they have not yet learned how to use 
savings ch.iimelled through (lie* stale and large-scale industry. At that 
sliige the ARI could well be less than th^ CRI. But as economic 
adininistiaiion is l)uilt up, tin* ARI should begin to rise, and may 
remain al)ove the ClRl for many years or decades, because of 
consliainis on tin* goseimnent’s ability to tax. In a more ‘mature’ 
stage, the i\RI can be expected to fall, as labour shortage sets in and 
wages rise; and the CRI may rise. Eventually the ARI and CRI 
should be eipial, except insofar as it Is desirable to tax returns to 
capital.^ 

We can portray the dcveh'pinent of an economy over time in a 
diagram with the weights of private con'^umption and public income 
measured «m the vertical axis. Ifwc iiu'asure them by their logarithms, 
the late of fall of llu! private consumption line is the CRI, and that 
of the public income line is the ARI. 'The distance between the two 
lm<‘S is l(\g .s : when it is z(to, 5 is i. '/The w'cights are to be measured 
from the present, when the weight of public income is unity, and its 
logarithm zero; but rcxdly the level of* the two curves docs not 
matter.) 

In Eigurc 4 we show an i < onomy in which growth is initially (at 
time to) zero, and the government takes the view that, as a con- 
setjucnce, fuluie consumption *ccds are as urgent as present ones. 
'I hus the CRI is /cro. .\l the same time aid is becoming av'ailablc, 
and the tax system is making some public investment possible; yet 
few projet ts arc available. There might be so few reasonable domestic 
projects that tlie country must, at this time, invest abroad. The 
(juite small rate of rrtuin so obtained is the ARI initially. But 
domestic investment opportunities open up, Irom /j, and the 
ARI lises, ami remains high despite the gi owing volume of 
saving. Indeed, the government wouM willingly, and rightly, 
invest more if it could force the rich, It .niddle classes, and the 
workers to consume less. But this it feels unable to do, and as a 
consequence growth in consumption will not be so rapid as to make 
the CRI equal to the ARI. But, from /o, consumption growth 
accelerates, and investment continues to increase, until eventually 

* \Vr do iiol discuss the .Mlu.Uu>n in dcv’clopcd economics since it is barely 
rrlrvinl to the problems ue arc conrerned with here. 
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(several or many decades after /g, no doubt) the government no 
longer feels itself constrained by a lack of saving, s is close to i, and 
the ARI close to the CRI. I’his point is shown as T. The small gap 
between the two cur\TS at that stage represents the intrinsic im- 
perfections of the tax system which prevent private and public 
income from being perfect substitutes. 

It is clear in this case that.j could be quite large initially, since it is 
always falling until T. Yet it is not impossible that s could be i or 
close to it at if it is going to be i in the future. I'his would be 
reasonable if the government could make the economy invest all 
that it thought right, for then it could arrange the allocation of 
resources between private consumption and public expenditure so 
as to make their weights equal. Some of the oil-rich countries arc 
presumably in this position. When investment prospects improve, 
consumption will grow faster, so as to keep the CIM aitd .XRI equal. 

The absence of a constraint on savings and public income (relative 
to known wa^'s of using them) is not, however, sufficient grounds for 
thinking that s is equal to i. If a constraint is exjx'cted to operate in 
the future (e.g. because of less aid, or better investment possibilities), 
s may be substantially greater then. Unle>s the ARI is e.xpectcd to be 
less than the CRI in the intervening period, s should be as great now. 
But if in fact, because currently investment prf)jects aie hard to 
find, current government consumption expenditures \sill be en- 
couraged, which are, on a long-sighted view, mucli less valuable 
than lending abroad in order to be able to insest ulien good 
investment becomes possible, then one ought to use a value of s 
close to I. Project planners must always make a r(‘alistic judgment 
about the probable uses of the social income they intend to generate! 

Another possible situation is portrayed in Figure 5. Here the CRI 
is initially positive, for growth is already occurring, riiere are many 
such cases in the developing world. '1 he .ARI is low initially, about 
equal to the CRI, because projects 'anfl good export markets) are 
lacking, d he first burst of investment lowers it further, and lises, 
leading into a pha.se, from /j to /j, when' v is higli and the ARI is 
low'cr than the CRI. But from t2 on, the ARI rises (the savings 
constraint is biting now'!; and the CRI does n<it Tor the same 
rca.son, allied to agricultural and population drag). Finally the 
high ARI has generated the possibilities of public income that 
render the savings constraint irielevcint, and 7 is reached. 

14.22 Changes in Shadow l^age Rates 

Planners can be guided by the idca,s embodied in Figures 4 and 5, 
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ahd elaborated in the previous section, when framing their ideas 
about changes in A over time. It can be seen from Equation (8) that 
lower s means lower A - provided that everything else remains the 
same. But we know that in many countries c' y c and w have tended to 
rise over time, and we can expert that they will rise at about the 
same rate. In the earlier stages (possibly until some time after t^) 
m may be very small, and, because of population pressure and low 
savings, rising very slowly, if at all. But just for these reasons, s 
should be large, and the term {c — m)ls unimportant in (8). Thus k 
may be falling as s falls, but only very slowly. By the time s is small 
enough for {c — t 71 )Is to be significant, m may be rising faster than c: 
we certainly expe( t that rn would get closer to c in a rapidly develop- 
ing economy. 'Vhus, in this later stage, it is not at all certain that k 
w'ill fall, and indeed, as m gets close to c, we would expect k to rise. 
Broadly speaking, it seems that A ought tf) be quite close to i in the 
years around to c' jw \ which in the end may not, because of 


<‘c 

<L 


, be close to i j at T. It would be rather less than i in the middle 


years between and T, but would in any case not change quickly. 

"I'he above argument is partly based on guess w’ork, as must be any 
\iew' of the economic future. Such simple models as have been 
(onsiru(t(‘d to assess tlie piobablc movement of SWRs have so far 
( onfirincd our view that A would change only slowly.^ No doubt 
future resean h will make better guesses possible. 

The practical upshot is that planners should try to estimate k on 
the basis of estimates project 'd some years ahead — that is, they 
should adjust f)!' any factors that seem to be temporary, such as a 
recent devaluation that has not yet brought about expected money 
wage im reases. 1 hey should then assume that A wall be constant 
over time, until, as they undertake new' estimates of SWRs in future, 
they find evidence to support the assumption that A is changing.* 


14.3 Sn\D()w W.AOF. Rates in Oiher Seciops 

Generally speaking, the difliculty abco labour costs in the un- 
organi/ed sectors of the economy is not that the principles governing 
the estimation of shadow' w'age rates are dilTcrent, but rather that it 
is often hard to estimate additional einplo)TTicnt, and indeed the 
notion of ‘employment’ can become quit< vague. Also, while it is 

' Newbrry, ic)7j, Stem, . 

* The analyuciil l)asi.s for .1 rigim>iis treatment of the topics in this section is 

given in 14.5. 
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still true tliat the extra consumption of an employee represents a 
reduction in uncommitted income, the wages of additional employees 
usually come out of the profits of a small businessman or farmer, so 
that the resources in question never had a chance of being un- 
committed government income an^'way. In fact, it is often most 
convenient to take a small business or farm as a whole, and not 
treat labour costs separately. One can estimate additional pro- 
duction, net of inputs purchased, subtract consumption by everyone 
involved — workers and employing family -and the marginal 
productivity of those drawn into the activity, riien one can add the 
consumption benefits, looking at the additional consumjition (of 
employers and employees' as a whole. In other words, it may be 
simplest not to U'JO a shadow wage rate at all, but estimate the 
consumption benefits separately. 

14.31 Small-Scale Vi ban Prodiuiion 

Production in small firms or by self-employed workcTs may be of 
importance f<'>r project appraisal either because such production 
would result from some spec iai industrial assistance programme, or 
because many non-lraded goods are pi'oduccd in »his way. Workers 
are often paid much less and may work in worse conditions) than 
in organized industry, and profits may largely accrue to low-income 
families, while investment may also be financed out of low' incomes, 
or at vcr\‘ high interest rates. Information about small-scale pro- 
duction is not very easily come by. But it is probably safe to assume 
that workr-rs do not earn significantly more in real terms than <2, the 
‘onsumption level «^f the groups from which migrants arc drawn, 
and that it i^ unlikely that this latter Ie\el would be much affected by 
increased employment in tlic sm«dl-fiirn sector, d'hus we have case 
i< of abr)ve, except that e might not be zero farul could be 

relatively more significant than m the organized industry case). We 
take It, fh<*refore, iliat k for srnall-.scale producers is likely to be 
lower than for large, and the SWR (oulci be quite low if m and 
d — e are small. 

Vet it must be remembered that the profits of small enterprises, 
though probably counting for much more than equal profits in 
large enterprises, would normally icf civc a weight considerably less 
than 1. 'fherefore, in calculating the .AP of a non-traded good (such 
as retail trade., it is essential to include as a cost not only the lalK)ur 
cost . which could easily be as low as half the wage adjusted to APs), 
but also the profits of the trader, or ratlier the rousumplion they 
make possible, less an allow'ancc for the social value of that con- 
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sumption. When there is no information about employment in the 
producing sector, the whole of value added can be treated as profits: 
this procedure neglects the cost associated with the marginal pro- 
ductivity of labour (which might in any case be very low), but as an 
offset makes no allowance for employees being poorer than their 
employers. 

14.32 Rural Labour 

In some cases one w’ill w'ant to cost rural labour in the same direct 
way as in large public sector projects. For example, in local public 
works projects, or construction work for irrigation and other 
agricultural improvements, labourers will be identifiably employed, 
and paid out of public funds. Then the methods of 14.1 apply, 
though the numerical values may be different from the urban case, 
particularly because of lower wage 't.vels, and d being zero. There 
may still be an employment premium, and sometimes that could be 
rather important, if there were special reasons for encouraging 
employment in one particular area of the country. 

More puzzling cases arise when it is hard to estimate the employ- 
ment generated by a project. Consider, for example, a scheme that 
provides people with land to farm, technical advice, loans, and other 
agricultural assistance, at the same time insisting that the farmers 
grow from seed provided by the agency in charge of the project: how 
docs one decide whether such a project is worthwhile? 

Take the case of an irrigation scheme. The cost of building it, and 
administering the scheme, can be calculated just as for an industrial 
project. To calculate the ber fits and costs of the scheme once it is 
in operation, we need at least estimates of 

(i) changes in the outputs of ciops as a result of the scheme; 

(ii) changes in material inputs, such as fertilizers and seeds; 

(iii) changes in the incomes of farmers. 

Using (i) and (ii) we can work out the social value added of the 
project, T. (iii) has to be estimated separately, since incomes arc 
determined i>y market prices, not accounting prices, and there may 
be other changes in income associateu :th the scheme, such as 
water charges, or cheap loans, hroni (iii) one must deduce an 
estimate of increased consumption (including as usual an allowance 
for future consumption made possible by current saving) in ac- 
counting prices, C. At this stage, the changes in aggregate consump- 
tion have been estimated, not allowing for the way that changes in 
wage-employment may affect the local distribution ol incomes. 
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If one is truly able to estimate the changes in all outputs in the 
area — that is, prepare ‘before and after* estimates, which include any 
likely changes in non-agricultural activities (such as cottage 
industry) — the changes in labour inputs need be considered only to 
the extent that there is a change in leisure, or a change in the number 
of people who can be expected to leave the area of the scheme to 
work elsewhere if the plan is not adopted. We think that only' the 
latter item can usually be allowed for. The ‘cost* of preventing 
people from leaving the area or attracting others in, can be taken to 
be m, the marginal productivity of labour generally in the un- 
organized sector of the economy, including unemployed labour. It 
can be assumed that this marginal product would have been 
consumed. Denote the increased number in the area as a result of 
the scheme by jV. 

Then the scheme can be evaluated as follows: 

Social Profit = T— C-f r(C — m.V) 

where v is the consumption weight appropriate to an average family 
in the area. This calculation pretends that the consumption bcnelits 
of the project are spread evenly' among all types of families, rii h and 
poor. There may be no reliable data to allow a more precise 
calculation, and project planners would be wise U) avoid making 
assumptions about the distribution of benefits on scanty evidence or 
pure guesswork. 

However, it may be possible to use 

(iv) changes in labour input, measured in man-days, dis- 
tinguished according to the season, 

to make some estimate of the way' in \shi(h benefits \sill be dis- 
tributed. One could start by classifying the local populalion crudely 
into two groups poor and not-so-poor. 'I liese groups will have 
different consumption weights. The line of division should be drawn 
so that wage-Ialx)ur will come from th<* ‘jK)or’ group, while the 
better-off farmers are included in the other group. Then any' 
changes in labour inputs will represent changes in the income of the 
lower-income group: the magnitude of the changes will depend 
up)on the season of the year in which the clianges in labour demand 
arc expected to occur.' Of course, not all the changes in labour 


^ Another reason for wanting atimates of lalxiur-inpiit ch.inge bv ^e.isfui is Co 
check that the latx>ur will probably he available when wanted; and to discover 
whether fnmrr expensive) lalxiur frf>m outside the area of the projec t will l>r 
required. 'I he latter i ould be treated like latx^ur employed in a public works 
project. 
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input will he observed as changes in wagc-eniployincnt : in small 
farms, there may i)e more work for the himily. But, unless there is 
clear evidem c to the (ontrary, it can be assumed that larger farms 
will find additional labour fiorn outside. In this way, one can 
separate C into gains accruing to low-income and higher-income 
families, and apply different consumption weights to the two 
comj)onents, thus modifying Tormula (6). 

It will be appreciated that this simple example by no means 
captures all the special circumstances that can arise in agricultural 
projects. Resettlement schemes, for example, may bring people in 
from other areas, and make little difference to the local labour 
market. But the same method can still be applied. 

14.4 The Accounting R/Ste of Interest 

We discussed the framework within which project evaluation 
should be done at length in Chapter V, particularly 5.5, and the 
role of the ARI in 9.13. While, theoretically, using too low a rate of 
interest to discount social profits would lead the economy to attempt 
to invest too much, with inflationary effect, and too high a rate 
could leave savings unutilized and cause excessive unemployment, a 
good planning .system should maintain some kind of balance 
between investment and investiblc resources, even when the ARI 
in current use is wrong. But that docs mean, to some extent, taking 
the wrong projects. The right ARI is the one that passes just 
the right volume of projects: to estimate it, one needs some 
idea of investiblc resources ailable, and how well they can be 
used. 

It is obviously convenient to u.sc a single ARI, rather than dis- 
count future social profits at different rates according to their 
distance in lime. Wc shall therefore concentrate on the esti*nation 
of a single discount rate. But it is not altogether impracticable to 
estimate an ARI that changes with time. The general ideas ex- 
plained in 14.2 may suggest the long-term movcmcnls of the ARI 
that can be expected. It may also be possible to use available data. 
For example, it might turn out that pu t returns had been rising 
in the past, and could be expected so to continue. Sometimes it 
may even be possible to devise econometric models that take into 
account clianging export markets, industrial cfliciencies, and 
savings, and deduce from them how the ARI is likelv to change in 
the future. If it were forecast that the ARi should rise, the right way 
to discount social profits is to use a higher discount rate for more 
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distant profits. If it will be falling, the opposite applies. Perhaps the 
main case where an economy might be well advised to follow these 
more complicated procedures is when there has been a catastrophe, 
whose consequences arc likely to continue for some time — such as a 
drought, or a large movement in the terms of trade. Then the 
economy might have to reconcile itself to a lower than normal rate 
of investment for a year or two. But the long-term developments 
suggested in 14.2 should not be forgotten, though they may be less 
easy to quantify. 

Simply to use a higher ARI would not be the best policy in such 
circumstances. What the economy ought to do is postpone those 
projects that can be most readily postponed. Increasing the ARI 
would concentrate resources on high and quick yielding projects, 
and discriminate against long-lived ones. An increase in the im- 
mediate discount rate, while continuing to use the previous ARI 
for discounting beyond the next couple of years, will not discriminate 
against long-period projects, but against those which are easily 
postponed, or those whose major investment costs come rather soon. 

Similarly an economy that is currently enjoying a particularly 
high capital inflow or favourable export markets should not bring 
down the .ARI so as to encourage very' long-lived projects, but 
undertake more projects now, whether long-horizon or short. This 
is achieved by having a lower discount rate for the next few years, 
and a higher one thereafter. 

14.41 The Initial Estimate of the ARI 

If indirect taxes arc fairly uniform, with little discrimination 
between imported and exported commodities, and if the SWR is 
close to the actual wage rate (in AFsj, the rate of return currently 
being earned in the economy should be quite a good guide to the 
ARI. I'he rate of return might be estimated from company accounts, 
or from industrial surveys, or by asking businessmen. But in most 
developing countries, iliis would hardly be a sufTiriently good 
estimate. 

Othcrwi.se, information about industrial and other investment 
experience and possibilities is needed. I'his might be obtained from 
the following sources : 

(i; Projects previously considered or accepted by the govern- 
ment. The reports, both those on the original proposal and on 
performance (i^ should give at least summary informa- 
tion alx>ut inputs, outputs, and their time profile. In fact 
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some of these projects will be obviously unsatisfactory when 
looked at in the light of accounting prices. Common sense 
should allow the planners to ignore the more unsatisfactory 
of their previous decisions. 

(ii) Prospective projects. There should always be some proposals 
that could be examined to gain an impression of current 
possibilities. Indeed, one of the first tasks of the Central 
Office of Project Evaluation might be to request information 
about projects (already carefully checked from the technical 
point of view) in systematic quantitative form, without 
evaluation (except for including the relevant border prices 
where possible). At this stage, it is more important to have a 
large number of project proposals roughly sketched than a 
few worked out and evaluated in detail. 

(iii) Industrial and agricultural censuses and surveys. These, 
together with simila: information available within govern- 
ment departments, can also provide information on major 
categories of inputs and outputs. In this case, the planners 
will not get detailed information about the time-scheduling 
of particular inputs and outputs, but broadly classified figures 
for an industry as a whole, including capital stock and 
depreciation: supplementary information will usually need 
to be obtained from people familiar with that industry. Just 
as some past projects were bad, and some not so bad, so 
industrial data will reflect bad and good performance, bad 
and good past decision? The planners must expect that some 
of the figures would imply a low rate of return and others a 
high one, and should probably be guided by those that show 
a relatively good return. 

Whatever the source of data, the inputs and outputs must be 
measured at accounting prices before they can be used. Where non- 
iraded goods with a large labour input are involved, it may be ais 
well to separate the social cost (or benefit) of the commodity into the 
part that docs not depend upon the and a labour part. In 

this way, it will be possible to describe a variety of ‘test projects’ 
(some of which arc simply representations of aggregate data for an 
industry)in terms of labour inputs and the net value of other inputs 
and outputs. 

If we already have a good estimate of the SWR (derived from a 
valuation of public relative to private income based on the methods 
of 13.21, for example) we can find out which of the test projects 
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would be worth doing at various interest rates; i.c. which ones have 
positive PSV. The first estimate of the ARI should, in principle, be 
one that would have let through only a few of the best projects in the 
past (ignoring any projects for which the figures app<*ar, on 
examination, to be unrealistic). ' 1 ‘his ARI need not be so high as to 
frighten ministers. Probably planners would be wise in any case not 
to start systematic social cost-benefit analysis with an interest rate 
much higher than has been usual in the past; otherwise the system 
may not be accepted at all. I'he ARI can be adjusted upwards as 
soon as experience clearly justifies it. We also suggest that the initial 
ARI should not be too low, even when past experience has been bad, 
because it should be presumed that future projects, at least those 
subjected to thorough cost -benefit analysis, will do better than past 
projects. 

These test projects can also be used as the basis a more thorough 
estimation of the SWR, by working out s from the value of invested 
public income. The manner in which this could be done was 
explained in 13.32, where we developed some formulae for r, which 
required information al)out likely future investment projects. I'o 
keep the formulae simple and nothing complicated would be 
appropriate since a very precise estimate of s is not required — we 
described a typical investment project by r, the uncommitted social 
income generated per unit of investment, and fz, the employment of 
labour per unit of investment. The data on the test projects can be 
used to estimate r and n. 

Suppose that in one sector, a fairly typical project has an invest- 
ment cost of Rs. 1,000,000, spread over two ycars^ (this being 
already measured in APs;, and yields outputs of value Rs. aoo,ooo 
per year for twenty years, while requiring non-labour inputs of 
Rs. 100,000 per year, kk) men arc employed in the plant, at a wage 
of Rs. i,(x»o per year, 'faking the unit of investment as Rs. i million, 
we have immediately 

n= 100. 

The annual social value added is Rs. 20o,rxx), but this goes on only 
for twenty years, and includes what is committed to consumption. 
We have to subtract something for depreciation. The easy procedure 
is straight-line depreciation : one would subtract, in this case, one- 
twentieth of the capital cost. But this always overestimates deprccia- 


* If invrstnnrnt r ojUs were jiprcad over a longer pericKl, an interest charge should 
be included, but it unlikely to make much diffcrmre. For nimplirity, we are 
8upp<»sing the APs for capital gfxids are readily available. 
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tion from the economic point of view, and we would suggest taking 
half that figure.^ Thus 

Annual depreciation = Rs. 25,000. 

Avoiding complications we have already discussed, let us suppose 
that the entire wage is spent on consumption, and that the con- 
version factor is o*8. Then in the present instance the 

Annual commitment to consumption = Rs. 80,000. 
Subtracting the last two figures from social value added, we obtain 
= (per million), 

or 9*5%. 

Different test projects will of course give different values of r and n, 
and it would probably be wise to calculate s for several alternatives. 
We shall not further elaborate the example by introducing measure- 
ments of c\ Cy and m. With these, s can be calculated. This estimate 
of the value of income in the hands of the government should be 
considered in conjunction with the other uses of public income, 
before one decides the value of j, and deduces from it the SWR. 

There is a quick way of estimating the ARI from the data on the 
lest project. Denote the SWR by w. Clearly, the discount rate at 
which the test project breaks even is the annual social value added, 
minus the wage cost (and depreciation), i.e., 

ARI = r -f c'n — wn. (8) 

This formula shows one thing that is very' important, and useful in 
estimating the ARI: the ARI is at least as large as r. Thus in our 
particular numerical example, it is at least 9 5%- If the SWR were 
thrce-quaricrs of c* (it would orohably not be much smaller when r 
is as large as this), wt should have ARI = i While this is very 

simple and convenient, it i^ advisable to go through the more 
thorough procedure outlined above, in which fuller descriptions of a 
number of projects arc evaluated at alternative interest rates, using 
the estimated value of the SWR. In this way, the final estimate of 


‘ If the p)Arrnt pimjrtt, and other siinilai oiu (.re.ilcii .)ut of reinvested funds 
were to put .iside unroriiniittcd funds ainoimtirv to 

each year, where R is the AKI, .'ind 7 is project life, a unit of invcstible funds 
would be made available after T ye.irs, thus allowini^ continuation in perpetuity. 
Straight-line dep)retiation puts .\sule 1/ f per \e.ar. the correct formula multiplies 
i/r by the f.iciur RT\f^'^-\ ), whuh is less ih.ui ..ne. The factor is equal to one 
half when /? / = l and a sixth when Rr=% In the present example, it turns 
out that the ARI is over 10%, impKing that RT> 2. But, in the depreciation 
lorinula, R should be achieved R rather than the one used to evaluate prosi>cctivc 
projects. 
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the ARI is less sensitive to the particular depreciation procedure 
that has been used. 

14.42 Adjustments and Other Methods 

The best guide to the proper choice of the ARI is experience. If more 
projects look acceptable, than there are investible funds available, 
the ARI should be adjusted upwards; and if too little looks 
promising, the adjustment should go the other way. In the case of 
this accounting price, as with most others, siu h adjustments should 
be done gradually: the .\RI is supposed to reflect long-run possibili- 
ties, not to achieve a perfect investment/saving^ balance week by 
week. Short-run fluctuations in the availability of resources ought to 
be met by temporars* postponements or advancement of projec ts, 
changes in consumption (which may be easier for short periods than 
for long), and the use of foreign exchange resers es. 

It is also f>ossible to estimate the .\RI by more sophisticated 
methods based on input-output tables and other data about the 
economy’s performance and possibilities. If e(<monuc models of this 
kind arc to give results that project planners could rely on, or even 
use as initial estimates, they must include trade possibilities as well 
as domestic production possibilities. Models of linear programming 
type have often expressed trade possibilities m a very ( rude and 
arbitrary way, by imposing constraints, many of th< in pure guesses, 
which have a large effect on the accrmniing piii'cs estimated. If 
these difficulties can be circumvented, it sliould f)e possible to 
indicate the sectors tfiat df serve most emphasis in the economy’s 
development, and deduce* the .*\KI that is implierl.^ liut any 
economic model must neglec t information that could be available 
to planners: in order to put the available data together in a con- 
sistent and systc'matic* way', exc essive detail must be asoided. For 
this reason, the results of models should iK)t be u^ed without further 
checking and examination of the most important presumptions 
about economic possibilities. 

I'he dc!veloping economies are so various that we must expect very" 
different ARIs to be right for different countries. If a country is 
large enough, and economically sufficiently advanced, to be able to 
contemplate setting up a large-scale industrial plant, and if it can 
expect to operate a modern industrial plant quite efficiently, it 
would be surprising if the ARI were less than 10%. After all, the 
level of wages in the developing countries is u-^ually considerably 


* 'I’his has ty*rn attempted by Khan and .Vlirrlrrs, i'>73. 
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lower than it is in the indu^rial countries, so much lower that the 
inevitably lavish use of labour in the developing countries should 
seldom offset the advantage of low wage rates. If the developing 
countries could do the same things as the developed countries, and 
do them as well, they would earn higher rates of return than are 
enjoyed by industry in the developed countries (quite apart from 
the results of special protection). Unfortunately, it takes time to 
learn to operate new techniques efficiently, to produce goods of 
standard quality, and of the right quality, and to cultivate satis« 
factory export markets. But even taking all that into account, it 
would be surprising if the more developed of the developing 
countries could not achieve a real social rate of return of at least 
io%] some may find even 15% more appropriate. But others, less 
fortunate in their opportunities for large-scale production, less 
efficient in their industrial operations, may well find that they have 
to set interest rates as low as 6 to 7%. It would never be worth 
going below 4 to 5% since returns of that order (after allowing for 
inflation) can be earned, with reasonable security, in the inter- 
national capital markets to which any country has access. 

14.5 Optimum Df.velopment and Accounting Prices' 

It is interesting to see how the accounting rate of interest, shadow 
wage rates, and consumption rate of interest are related in an 
explicit model. The model will provide a check on our verbal 
arguments; and it can bring out clearly the necessity of long-term 
prediction and opiimi/ation . a basis for current accounting prices. 
We shall concentrate, in the model, on what might be termed 
political constraint's on consumption levels, and ignore other con- 
siderations that would prevent simple optimizing solutions, such 
as the intrinsic distortions of tax systems. We shall also omit the 
private production sector, which would complicate the analysis 
without enriching the particular lessons we want to elicit here. 

14.51 A Model 

On the production side, we concentrai ^n consumer goods. The 

* This section is directed at economists. It presents in mathematical terms some 
of the arguments vindrrlying this chapter and Chapter XIII. Readers not interested 
in the<iretical tiindamrntals c.in omit it without disadvantage. 

T'he theory of optimal development in dual economies, of which the analysis 
sketched here is a generahzatum, has been developed by a number of authors, 
stimulated particularly by the fixed-wage models of Dobb, i960, and Sen, 196a 
and 19611. 'Hie papers by Marglin, 1967, Dixit, 1068, Stem, i972j *tnd Newbery, 
1972, may be mentioned. 
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technological possibilities of tlie cconc^iy, and the opportunities 
provided by international trade, make possible many alternative 
consumption paths for the economy. The investment plans implied 
by any such path are to be thought of as undertaken by the govern- 
ment. Just what is possible depends on the numbers of people in 
various kinds of occupations. We shall use the notation: 

C= total consumption goods available 
total population 

Wi = number of people in occupation i 
Ci = consumption per head in occupation *. 

Each of these depends on the date, /. \W have: 

c^y^meu (0 

(2) 

(i) assumes there arc no ‘wasted’ costs associated with providing 
consumption to peoj^lc in particular occupations, such as urban 
workers — w'e may as well ignore that complication here. Wc also 
appear to have assumed that goods are freely transferable from one 
person to another, but wc shall see how to modify that assumption 
below. We shall look upon consumption as a single commodity, 
but the reader can easily interpret C and other consumption vari- 
ables and prices as vectors so as to cover many consiuner goods. 

We take the objective to be the maximization of total utility 

i'^niu{ci)e-^^dt (3) 

for some increasing, concave function m, and 8^0 a, utility-discount 
rate. Economists w ill recognize the limitations of such an objective 
as (3). It is very convenient for our purposes. Wc do not at this stage 
make any time horizon explicit: this point will be discussed below. 
The constraints on the maximization of (3) arc (i); (2); 

(C(/), w//), n^ft), . . . .) form a feasible production (4) 

plan for the economy, given initial capital stocks; 

and 

u(ci);^Ui(rii). (5) 

The constraints (5) express the ‘political’ necessity of meeting the 

needs or demands of different groups - such as workers in organized 
industry, civil servants, doctors, and so on. is the minimum level 
of utility that must be provided to people in occupation i. These 
constraints may arise not only from the bargaining power of the 
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occupational group but also from the wish to keep people in the 
country (in which case in will probably depend on «i), or from the 
desirability of providing workers with sufficient consumption to 
ensure adequate efficiency,' or from the impossibility of taking 
away (at reasonable cost) what people already have. In the last 
case, it might be better to regard the constraint as an equality, since 
it is sometimes virtually impossible to give subsidies efficiently. This 
would be particularly relevant to backward agricultural areas, and 
we shall take the point up again below. 

14.52 Prices 

It is clear that in the optimal development of this economic model, 
production will be efficient. We can therefore introduce accounting 
prices for the variables mentioned in (4). VVe shall here measure 
these prices in terms of utility. I'he notation is 

p{i) = price of consumption at t 
Wi{t) = price (shadow wage) of occupation i at L 

rhen the optimum development path is such that any small change 
in it (which is feasible from the production point of view, though 
possibly violating (i), (2), or (5)) leaves 

J(/)(0C(0-5:tf<(/)n<(0}A (6) 

unchanged (neglecting terms of second order), the prices being kept 
fixed. It will be recognized that these prices are the accounting 
prices which if followed wouM support the optimal development of 
the economy. Thus in the teiminology of the present book 

- ; =ARI (7) 

P 

= SWR for occupation i. (8) 

P 

To connect this model with previous work, it may be as well to 
verify these relations for the one-output neoclassical model, in which 
capital stocks A'< co-operating with the various categories of labour 
are related to aggregate consumption i?' ugh the equation 

C-hi:X', = i:F<(A\, r*i). (9) 

If the Fi arc concave (i.c. no economies of scale), the optimum 
growth path maximizes 

' Again ui would depend upon the particular development of the economy that 
is considered optimal, but we may as well suppose th'i predetermined for the 
purpose of our anab-sis. 
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I {pC—^Wini)dt 
CT 

^[pF{ -pfi'i - u'itn}dl 

P 

Yi{pFi-\-pKi-‘Wini}dt—p^ht{o) -\‘p^hi{T ). 


0 

rr 


Therefore the derivatives of { . . . } with respect to the A’< and Ui arc 
zero: 


^ fhi 
?Iu 


ol 


The first of these equations says that —pjp is the marginal piodiict 
of capital in all sectors; the second that in^p is the marginal product 
of labour in sector i, I'lnis equatif)ns (7 , and are verified in this 
special case. They are however of much more general validity. 


14.53 The relation of Prices to Utility 

Since we have measured prices in terms of utility, the prices associ- 
ated with the optimum path can be used to combine outputs and 
inputs with utility. Wc can assert that any changes in the develop- 
ment path which, though possibly \iolating '4;, satisfy i i) and (5), 
will reduce (or at any rate not significantly increase; 

\'^niu(Ci)e '^^dt — J{/>C— inx]dl 

= i^{niU Ci)e~^^ — pni( i -f- <}(//. ( 10) 

Thus the optimum Ci and n( arc such that small ( hangrs subject to 
n<=.\'and u(ct) <j:U(^nij leave 

ln(U^Ci}e~^^ -priiCi + c 7 <«<} 

stationary'. To take care of the constraints, we introduce multipliers 
(shadow prices corresponding to the constraints) g and hi. 'I'hc 
derivatives of 

I,{niuUi)e-^^ -pntCi -h m;<«i - gni-Thi[u(ci) - 
with respect to the n< and c< arc zero at the optimum: 

u{ci)e-^^-pCi-^Wi—g — hxUi{ni) 

(< *‘+ ■ P- 
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‘I i equating these derivatives to zero, vve are assuming that neither 
C( nor nt is zero. This might be questionable in the latter case, but 
we need not concern ourselves explicitly with occupations that 
might or might not exist. 

From (i i) wc have the following expression for the shadow wage 
rate in occupation i: 


W( 

P 


u{ct)e-‘^-hm(ni) g 

= c< V + - 

P P 

a(t:<) +M|'{n4)n< ui'(nt)n« 

= r;ir + 


pe 


u'{ci) 




(13) 


(* 4 ) 


using (12) to substitute for hi. In some occupations, e.g. industrial 
ones, may be negligibly small, in which case (14) simplifies. 

In order to interpret these first-carder conditions (12) and (14), 
we should recall the meaning of the multipliers g and h(. g is the 
value, in utility terms, of an additional person in the economy: it 
might be positive or negative. Its significance is that it is the same 
for all occupations. So long as the constraint (5) can be kept as an 
inequality, wc can be sure //< is non-negative, and zero if u(ci) > 

If u(ci) has to be equal to minimum utility also being a 

maximum) hi could l^e negative. This would be the case for a 
sector where transfers to and from consumers are impossible, and 
Ci is a function of : Ci==fi(ni). 

Such a subsistence sector can form a convenient basis for esti- 
mating the SWR. Suppo'JC i = o is the label for such a sector, and 
that we can estimate the ina ginal product of labour, m = tCo//>o> 
that sector pretty ac curately. Then 


Wo iriQ)riQ 

, - -h - TTr" 

u (Co) 




ath 


... . d ,r, .. ,, vr,, ^ u'{Co){m-c^) 

«o (”o) = «l/o("o)) = “ '/oUo (”o) ^ 


in this case, since 


m= («o/o("o)) =/o(''o) +”o/o'(”o) =fo + "o/o’(”o)- 
(iflg 


'If tlinr is only one ennsun^'T gooil and m(o) = f7<, ^^ith Ui independent of and 
/, then Ci will hr ronst.int. Tins means ili.it m is consl.iiit, and the way hi changes 
can l>e drdiued fituii (w). But that t.iiinot lx* chuie when there are a number uf 
( opsunier gtMKts, 
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Therefore 

P 


(• 5 ) 


We can use tliis formula in (14) for other sectors now. I'ake one for 
which w^7«^) =0; 


4. + mu' icq) _ 

p pe»* ' /»<« '■ ‘'® 

u{ct)-u{Ca) + {c^-m)u'{co) 

= . (. 6 ) 

Cq here corresponds to the number a that has been used in the main 
body of these chapters, and Ci to c. Formula (16) corresponds to (2) 
in 1 4. 1 1 where pe^\ being the weight currently assigned to govern- 
ment income, is put equal to i, T is m, and e, u\ and the term g — e 
allows for considerations absent in the model. 

The consumption rate of interest does not have an unambiguous 
meaning in the model we are discussing, since ct may vary in 
different ways for difiVrent consumers. In the case of the sector i 
\vc have just been discussing, where a new worker is taken from 
occupation o lin the optimum it does not matter where he comes 
from), it is natural to define the CRI as the rate of fall of the 
utility gain from using a unit of consumption to make possible the 
transfer of people from occupations o to occupations r, i.e. 



b 

c:ri = - ^ 

(' 7 ) 


9 

where 

uci)-u!ro) + (ca-m)u’fc„) 

— g-at 

(18) 


Ci — m 

Naturally, 

u ( q 

SWR - =0- {(o-m). 

P p 

fjo) 

q'p is the same 

as i/j in the main text, and taulf)logically 



_f/r^^/^ = ARI-CRI. 

(21) 


The real point of introdur ing the ORI is that q can be calculated 
directly from witliout intervening multipliers w1k)SC values 

could not be estimated without fully solving the model. 

We can use this notation to show that the procedure using SWR 
and ARI, which we advocate, is equivalent to the alternative 
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procedure^ of discounting at the CRI, and valuing increases in and 
calls upon public income at a premium price. Consider a project 
that involves changes hC{t) and 8w<(/) in production and employ- 
ment. (8C(0 will be negative initially, and would then be called 
investment.) It is optimal to undertake the project if (cf. (6)) 


PSV= |{/»8C-w<8n«}</<= y 8n,^ dt (22) 

is positive. Using (20), this can be written 
PSV= + 


1 


= \q{s{8C—Cihni) -\-Cihni — mbni}dty 


(23) 


using the notation as above. 

In this expression we are discounting by a factor q, i.e. with the 
CRI as discount rate. The quantities being discounted are calculated 
by separating net output into the part going to (or coming from) 
government funds, 8C— and the part going to consumers, 
the first part being valued at a premium price s. The cost of labour 
is measured by taking the marginal product as the shadow wage in 
this case. The inconveniences of the method are, first, the need to 
revalue government income, and, second, the necessity of dis- 
counting at difierent rates, etc., if different occupations are involved. 
In fact, over the economy as a whole it would not be right to use 
the same q and the same CR^ for different sectors. 


14.54 Calculation of the Optimum Path 

Conditions (7), (8), (12) and (14), in conjunction with the con- 
straints (2), (4) and (f)). provide what looks at first sight like a 
complete characterization of the optimum path. But it is not. The 
prol)lein can be brought out most clearly by considering the one- 
output model de.scribcd in (9), with the additional assumption of 
constant returns to scale in every secior. This latter assumption 
implies a fixed relationship (the factor- - ’ice fron •) between the 
ARI and the SWR; 



u'ilp is known, from (14), as a function of the cj, g and p. Further 
' 'nils is the procedure used in Marglin, 1967, and the UNIDO Guidelmes. 
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more, in each sector the capital-labour ratio, ku is a definite function 
of WilPf so that we have, with K{o) the initial capital stock, 

(^) (“ 5 ) 

Recollect also that 


^ni = jV, (2) 

and that, since either =U| or tt'(ri) =/>, the Ci are determined by 
the ni and p. All this means that we have 7 + 2 equations in 74-3 
unknowns — the f 2 <, g, p, and />//>. In other words, we seem to be able 
to find a path satisfying all our equations given any initial value of 
p,^ (Investment in K is determined residually from ( 9 ).) 

This problem is well known in the theory of optimum growth. It 
expresses the entirely plausible proposition that we must know 
where the economy ought to be going (i.e. what K should be at 
some future date) before we can decide how it ought to start off. 
The optimization problem must therefore be solved as a whole, 
perhaps for an infinite time-horizon, if we arc to know what the 
ARI and SWRs ought to be in the immediate future. This docs 
not mean that the answer will be sensitive, within sensible limits, to 
what is assumed about the distant future; only that one must assume 
something, and work the whole problem out, before one has any 
idea about initial policies. The moral is, that optimum growth 
calculations in solvable models arc the only satisfactory way of 
telling at what level current accounting prices should be put.* 
There is no reason to think that complicated models are better for 
this purpose than simple ones,® but much research on that question 
remains to be done. In particular, realistically specified versions of 
the general model of this section (including a private production 
sector) have not yet been used. We shall not go into the computa- 
tional problems of solving optimum growth models here. 

In the absence of adequate guidance from computed models, 
presumably one should be able to make fairly sensible guesses about 
the general long-term development of the economy, and work 
backwards from these guesses to estimates of the SVV^R and the ARI 
in the present. In effect, that is the procedure we have proposed in 
this book. 


• If ^ were too small initially, the path would not be pf>ssible, because it would 
run capital down to zero. 

• Stern, 1972, Newbery, 1972. 

• Mirrlees and Stern, 1972. 
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14.6 Summary and Conclusion 

The accounting prices discussed in this chapter are central to a 
system of project appraisal. The shadow wage rates and the account- 
ing rate of interest tie different investment decisions together in a 
consistent way, and they express, especially through the shadow 
wage rates, the objectives of the country in the ways that are most 
likely to affect project decisions. It is not therefore very easy to 
evaluate a single project in a situation where the government has 
never seriously worked out these controlling shadow prices. It is 
always possible for a scholar, an adviser, an aid agency, or a 
government department to apply its own opinions and values; and 
no doubt there are many hints in this chapter about the levels of 
shadow wage rates we would normally want to see applied. But if 
the result of the evaluation is sensitive to the assumptions made, 
then there is not much to be said about the project on its own, 
before a study of the whole economy has been done, and an attempt 
made to express the objectives of the government and country in 
the ways required for economic analysis. This is certainly not to 
say that project evaluation is useless before a well-researched 
system of accounting prices exists. Many very bad choices can often 
be eliminated. Moreover, applying the methods of cost-benefit 
analysis is a way of asking the most pertinent questions, and bringing 
out choices that might have been neglected. At the very least it is a 
step towards knowing what to expect, and finding out what is 
going on. 

We hope that this chapter has brought out what kinds of con- 
siderations arc involved in choosing the SWR and ARI. Even crude 
methods need a lot of information and hard work. It is no light 
matter to decide how much urban employment should be expanded, 
to what extent rural projects should be used to redistribute income, 
whether to concentrate on long-term or short-term projects, on 
agriculture or industry, and so on. Accounting prices are there to 
help in making better decisions, both on such broad fronts and more 
narrowly. The fact that they are hard to estimate with sufficient 
accuracy is no reason for casually adorning the first numbers that 
one thinks of. Since in practice the numbers do not need to be very 
accurate, some research and thought is likely to be well worth 
while. 
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CHAPTER FIFTEEN 


Uncertainty 


It is not unnatural to discuss investment projects, as we have done 
in earlier chapters, on the assumption that their costs and benefits 
are known in advance. Most people dealing with industrial projects 
are prepared to put some kind of figure to the quantities of outputs 
and inputs that a project is likely to provide and require. But one 
can never be certain of the outcome. Sometimes the estimates even 
of quite important costs and benefits are no better than informed 
guesses. Project planners ought to pay some attention to this 
uncertainty. In this chapter, we consider what they should do about it. 

The uncertainties of particular projects arc often rather insigni- 
ficant when measured against the total performance of the economy, 
important though they may seem to those responsible for the 
decisions. Usually it will do little harm if no specific allowance is 
made for uncertainty, although there are some important exceptions 
to this rule. Furthermore, it still has to he decided what particular 
figure to put to costs or benefits when uncertainty is presen*^, a 
problem we have ignored in earlier chapters. T here is no guarantee 
that the estimates which the engineers provide arc, even approxi- 
mately, the correct average of the various possibilities. We must 
decide what kind of average is appropriate, and how to get it: and 
also what to do when the uncertainties arc, for one reason or 
another, so important that they cannot reasonably be ignored. 

The theory of choice under uncertainty is a difficult subject, and 
there is some disagreement among economists and statisticians on 
quite fundamental issues. We shall avoid the more controversial 
and difficult parts of the subject, and try to take the most sensible 
view of what is relevant to practical decision-taking, even when 
our suggestions would not be universally accepted. The reader will 
have to decide whether he finds our arguments convincing. 

15.1 The Varieties of Uncertainty 

The uncertainties of a particular project arise from many unpredict- 
able influences. One cannot perfectly predict future technology or 
tastes, or the actions of the government; any of these can quite easily 
falsify the assumptions upon which the project design and appraisal 
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is based. And of course the project itself may not perform in the way 
expected. 

It is important to bear in mind this distinction between un- 
certainties about the project itself and uncertainties about the 
environment in which it operates — that is, about the rest of the 
economy and the rest of the world. These two sources of uncertainty 
will often act independently of one another. The price of the output, 
for instance, may depend on what is happening to the demand for 
that commodity in the industrialized countries, whereas the quantity 
of output that can be produced depends upon the success with which 
the project is being operated. 

But the quantity of output that will be produced certainly depends 
upon what happens to prices. The project managers may decide to 
operate it in a way different from what was originally intended, 
becau.se economic conditions turn out differently — indeed they 
might even decide to close it down. Similarly, the prices paid for 
.some of the inputs might depend upon the project’s demand for 
them, which in turn depends upon how well it operates. So there is 
a process of mutual adjustment between the economic environment 
and the performance of the project, which implies that prices and 
quantities depend upon one another. It is, nevertheless, useful to 
think of the uncertainties about prices and quantities separately. 

Many of the troubles of industrial firms producing consumer goods 
ari.se from the competition of too many firms trying to supply a 
limited potential market, or from trying to sell a new design or 
invention of uncertain appeal. The more basic consumer demands 
can be predicted with tolcr^Me accuracy, apart from temporary 
fluctuations. Indeed, the unpredictability of consumers* tastes is 
often exaggerated as a source of uncertainty. Moreover, a consumer 
product is as likely to prove more popular than planners expected, 
as it is to be less popular — provided the planners have made a 
reasonably objective assessment of p>ossibilities. ^Ve shall sec that, 
normally, this would justify the planners in making no further 
allowance for uncertainly. 

Uncertainties in export markets may be rather large, in part 
because of unexpected changes in the * tes of foreigners. Yet the 
cases that spring to mind arise mainly from changes in technology 
or from government actions. Changes in tin-plating techniques 
affect the demand for tin; developments in plastics threaten disaster 
for jute producers; new import restrictions can destroy a market 
overnight. 

It is understandable that the governments of developing countries 
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should ihr iiiipicssioii that such changes arc usually adverse to 
thcMU. Kven although the prices of primary prodiuMs have not 
shown, in the Itmg run, any clear tendency to fall relative to the 
prii'cs of manufacturer'^, technological developments have usually 
seemed to he unfavourable. It is dillicult to tell whether this is true, 
or an illusion. C'erlainlv. at some time, new in\enti(ms and industrial 
processes created the dt inand for petroleum, rubber, bauxite, and 
so on; but that era may have pass<*d. On the other hand, new* 
technologic al developments may be as likely to increase as decrease 
the value of the new industiial produc ts that the developing countries 
are beginning to j)rodu( i\ 

The impx^itant lesson to be drawn ficun pa>l e\j)eriente is not so 
much that the develt^ping countiies live in a very risky world: as a 
group, thc'ir risks in international tr4ide may bc' no greater than tlie 
risks of the industrial countries. 'I he less(»n is tlnii there are risks and 
uncertainties which can be taken account of. Onc‘ shoultl not assume 
that things v\ill turn out for the bt'st. 1 he various pl.iusible possi- 
bilities can be weighed up, and the pnwpect ol high or Icnv prices - or 
high or low sales, assessed. It is usually possible* to make some* guess 
at the kinds of c hanges in world tec hnology lli.it c an aflec l the value 
of a projec't. In hic t, it is rjuitc* nm mal to c onsidc'i the most important 
f)f them whc*n disc ussing a new project. 1 In* temptation to be 
avoidc'd is that of [ml t mg det.iiled ligures only to ilu* most lav ourable 
of the likely [x»Nsil)ilitirs • m<*re worry .ibout tfic oilier [X'ssibilities is 
an inadefjuatc* vsav of allowing for thorn. W hen risks are ( caisider- 
able, a syNtematic description of all the* hkelv possibilities is a 
sensible prclimmary to a d<*tailed evaluatif)n ol the project. 

Belorc* turning to the details r)f sin h a deser ipt kui, it is worth 
ernphasi/ing that, while* some unc c'r tainiies are* outside* the contic^l 
of planners, other can e.isily be inlluc*ni c*d by their j)oli( les. 'i'he 
extent ol the risks asex iated with a pre)je( f mav be* reduc c*d either by 
making adv.uue .ir rangc rricnts lc» deal with adversity as with life- 
boats on sliij)^, or l;y insurarire r.g with foreign (ouniiiesj, nr by 
subsfitnlmg a h ^s rbky altcTiMtivc* lor the one fir^l (onsidr*red, or in 
many otlui v.^xy^. If the* insurance ai r .ingc'rncrits are worth-while*, 
thc“ value <»l the invc*strnent [irojec t plus insurance art .ingc*ments 
will be greatci than the value of the [)rojet t taken alone. Special 
exp* ndiTurc's to rnec*t adverse c ontingc-nc ies will be worth-while 
investments m themselves, and will enh.inc i* the value o| the main 
project. W’e shall assume* lor the* sake* of argument that proper 
decisions coriMrmng such risk-avoiding possibilities havT been 
taken, so that we can c rmc <*ritrate on the evaluation of a single 
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specification of the project, and refer directly to the possible control 
of uncertainty only occasionally. But it is always to be remembered 
that careful planning against particular undesirable contingencies 
may be better than replacing a risky-looking project with a more 
timid alternative. 

15.-: The Description of Uncertainty 

For each possible future of the project, and the economy, one can in 
principle calculate the present social value. With some trouble, all 
reasonable possibilities could be allowed for in this way, and one 
would have estimates of the range of possible PSVs. We shall later 
consider whetlier this is a sensible practical procedure. Practical or 
not, it is certainly not suhicient. It takes one some way towards 
describing the prospects for the prrjcct, but not far enough for a 
decision (unless it cannot possibly have a positive PSV, or cannot 
possibly hav(‘ a negative PSV). This has to be emphasized, because 
it is sometimes suggested that a sensitivity anal^'sis — consisting of a 
number of calculations, in particular PSV calculations, on the basis 
of alternative assumptions -helps to get more sensible decisions 
made in the face of uncertainty. 

But it remains unclear liow the sensitivity analysis is supposed to 
affect the d(‘cision. Possibly, projects that have a very wide range of 
present values are to be rejected. If that were the effect of sensitivity 
analysis, countries might be better off without it. We shall be 
arguing below' that the rejection of exceptionally risky projects, 
sirnjily because of their riskinc could be a most unfortunate policy. 
At least it should certainly not be adopted unthinkingly. A sensitivity 
analysis can be a great help in deciding whether a more careful 
examination of the various possibilities is desirable, so as to reduce 
uncertainty before a decision is made, but it does not do more than 
that.' 

A list of possibilities is thus only the beginning of an adequate 
description of an uncertain prospect. The description must be 
completed by means of the quantitative language of probabilities. 
In the right context, no one concernc'^ ith investment decisions 
has any difliculty in understanding probabilities: they provide the 
natural language for descriljing games of chance, and for describing 
those risks that businesses are accustomed to insure against. But 
some people doubt whether probabilities can be used to describe 
the main uncertainties involved in investment decisions. How, it 

' Srnsilivity analysis has been more fully discussed in 8.4 and 8.5. 
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may be asked, ran one hope lo estimate the probability that 
the price of jute bags will have risen next year, far less estimate 
the probability that it will liave lisen bv between to^^, and 

I O' 7 

‘ 0 • 

Yet one really cannot fully compare different investment projects 
without estimating the probabilities of the din'erent outcomes tn' 
possibilities. In some cases there is no great diffunlty as, for 
instance, in the case of a dam, where the main uncertainties about 
rainfall in the catchment ai*ea (an cjuite easily be desc ribed by 
probabilities. Rut the dam has to be compared with (^th(*r projects, 
in the expe^rt trade, for instaiue, whc're one is unaccustomed to 
using probabilities. There may be no more uiKcrtainiy about the 
secemd project; merely lmwilli^gn(‘s^, because of the Anrr/ of evidme e 
available, to use probabilities in dcMribing it. How then (an one 
decide between two such proje( ts, tar less com}>.ire either with the 
whole population of potential projects? 

One could, like a boar d of dir ectors, listen to an <iccuunt of some 
of the relevant evidence about future po-sibihtics ; or merely liear a 
r ather vague account cTsomeone’s \ iew ^ on the pos.sil)ilitieN, per h.rps 
on the most probable' course of evc'uts. Tlu ri a decision might l.)e 
made without any formal analysis. Rut this i^ an uus.itisiaclor v 
procedure. All the reasonable possibilities may not have* been fairly 
c onsidered : evidence about the probable* c'oursc* of ( venls may hivvc* 
been mixed up with particular value judgmt riis about the alter- 
natives. Since the procedure is undisc iphmci, its logic* In incapable 
of further check. 

Managers, in both public and [)rivate indtistiy, frccpic'utly make 
judgments about uncertain projects whic h .ire intuitive. 1 here is 
plenty of evidence that most peoj>|c*’s intuitive responses to un- 
certainty arc irrational and imonsbicnu, even v\hen there Is iio 
doubt about the probabilities involved, rechnicjues of investment 
appraisal arc designed to rediuc irrational b('haviour . The use of 
numerical probabilities is a step in the right direc tion. Once one 
becomes accustomed to describing uncei tainli»'s in this way, it seems 
qiiitc natural. A gambler understands betting odds, and, with 
jjractice, might even offer sensible odds on the oc( urrcncc of an 
earthrpiakc or a war. The trick is to think of jxrssibilitics that seem 
erpially likely, and are mutually exclusive; these can then be used 
to get a probability. One might, for example, imagine very broadly 
three different kinds of future for a (ountry, the third of which leads 
to (ivil war; and then decide the fust can be split in two, all four 
possibilities being mor e or less equally likely. 'I hen the probability of 
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civil war is a quarter. Obviously that is a very rough procedure, but 
it makes sense. 

People often make the mistake of thinking that they ought to be 
sure of probabilities. They will say that probabilities suggest 
‘spurious precision’. As an argument, that deserves to rank with the 
one about being able to prove anything with statistics. Numbers can 
be used without pretending to be absolutely sure they are right; if 
one said Delhi was five thousand miles from Oxford, one should not 
be accused of ‘spurious precision’, because it is not precisely true. 
Similarly, if one says there is a 25% chance of civil war, one is not 
insisting that the probability is not 24% — merely that it is fairly 
likely, though far from certain. 

As in the rest of cost-benefit analysis, one tries to use sensible 
numbers, without striving for correctness beyond what is possible in 
the time and with the techniques available. The use of probabilities, 
as a way of expressing the bearing of the known evidence on the 
quantities in question, is justified by the fact that one probability 
description is often clearly better than another. For instance, the 
statement that the terms of trade of developing countries in Asia are 
as likely to rise as to fall during the next decade, is certainly a better 
description of the possibilities than the statement that they will 
deteriorate by per year during that time. Many probability 
descriptions of any particular prospect can be rejected out of hand, 
and one can usually find a description that is at least as good as any 
other. There is no other usable way of expressing empirically based 
knowledge about uncertain possibilities in a way that is independent 
of opinions about the goodness or badness of the possible results. 

15.3 Using Probabilities 

Some knowledge of the theory of statistics is desirable when the 
particular probabilities to be used play a \tTy important part in the 
final decision. If they do not, it is still helpful to have in mind the 
main ways in which probabilities can be estimated, even when very 
rough approximations arc adequate (aj i fi-cquently the case). The 
following methods are worth distinguishing, although from some 
points of view they are similar to one another; 

(i) Probabilities may be available from actuarial evidence, or 
can be simply allowed for since the risks in question arc 
no»'mally insured against. This is the model that one copies 
in order to have a general language for uncertainty. If large 
numbers of similar instances have happened in the past, 
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insurance companies can predict with high probability the 
number of claims they will have to meet in the year, and are 
therefore willing to make a fixed charge for the j)romisc to 
pay in the event of loss. Fire insurance is a well-known 
example. The probability of a fire destroying a factory 
building is known, within relatively small limits. The firm 
may not waiit to take out all the insurance it could — it may 
carry some of the risk itself; or it may have taken special 
precautions, or have special knowledge that suggests the 
probability is actually less than the insurance company uses 
for factories chosen at random. Indeed we should not 
usually rc('(uninend a public enterprise to take out insurance: 
the state may as well bear the risks itself. Hut it is clear that 
there arc risks of this kind, where estimating probabilities is 
not difficult. 

(ii) Even if the risks would not be easily insurable, so many 
instances may be known from past experience that the 
appropriate probability' can be estimated without significant 
disagreement. For instance, if planners kept good records, the 
results of projects could be compared with those predicted. 
Once a reasonably large body of experience had formed, and 
provided that the period considered was not exceptional in 
some obviously relevant way, the frequency with which the 
original figures o\ ercstimated and underestimated actual 
social profit could be established. Specifically, one might 
find that in two cases out of ten so( ial profit exceeded pre- 
dicted social profit; in four out of ten, it was not more than 
less than predicted social profit; in another three out of 
ten it was between 5^,', and 50^', less than the predicted level. 
'Fhis kind of information would clearly be helpful in allowing 
probabilities to be estimated. In a particular project, special 
information may modify or override the general evidence. 
Hut for frequently occurring items, like construction costs, 
delays in completion, repair time of equipment, and so on, 
such information could be used directly. We shall see shortly 
that in many cases one can simply make an adjustment in the 
initial estimate of cost or benefit, rather than use a whole 
probability descriptuin ; but the principle is worth bearing 
in mind. 

fiii) Statistical techniques can be used to establisli prohability 
distributions. The probability distribution of ‘'ome cjuantity 
say export sales of tea -is the whole probal)ihly desciiption 
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of its possible values: for example, a statement of the 
probabilities that the variable will be greater than any 
stated number. Statistical methods usually assume that the 
probability distribution has some general kind of shape — 
c.g. a ‘normal distribution* — and then use the available 
evidence to decide which particular form of this distribution 
is the correct one. Since these methods are technical, we shall 
not pursue them further here. 

(iv) Those responsible for estimating the probable course of the 
project may simply agree upon probability distributions for 
future social profits — and thus on a probability distribution 
for the PSV — as a fair, but approximate, expression of their 
opinions or hunches. When there is evidence that cannot be 
dealt with in any of the ways mentioned above, this method 
can be vci*y useful. Non-statistical evidence can also be given 
quantitative expression. For instance, the managers of the 
project might well be willing to agree that there is a five to 
one chance against a particular piece of equipment arriving 
on time. Many imjx>rtant kinds of relevant evidence — 
impressions about the trustworthiness of contractors, 
rumours about future developments in the markets, know- 
ledge of the dilliculties of breaking into new markets — can 
be brought to bear in this way. Fortunately, a very precise 
knowledge of the probabilities is not required in the assess- 
ment of most projects. What is important is the estimation of 
‘average values', to which we now turn. 

If a man has <'qual chances of winning or losing Si in some 
gamble, the expected value of the gamble is zero; if he had had a 
]U’obability of winning, the expected value would have been 
Si/^ I’hc minimum premium a lire insurance company can 
( harge is the expected value of the claims it mjst meet: it is obtained 
by imiltiplying each possible size of claim by its probability, and 
adding the result. In other words, the expcct«'d value is the natural 
average value: the value that is to be i.ipccted on average, taking 
one possibility witli another. Whei^e^ '^r probabilities can be 
assigned to the \ arious possible values of a variable, then the expected 
\aluc can be calcul.itcd in the same way. In symbols: if the variable 
-V can take the values atj, .Vg, atj . . ., its expected value is defined to be 
where pi is the probability of taking the value 
Xi- 

So, once we have estimates of the probability distributions for 
^^ocial profits in all the years of llte project’s potential life, we can, in 


3^3 



Project Appraisal and Planning 

principle, calculate the expected value of social profit — the expected 
social profit^ for short — in each year. Similarly, we can estimate the 
expected present social value (EPSV). This is, in many ways, the most 
natural summary measure of the prospects of the project, cither 
year by year, or as a whole. Yet it is not the whole story. A project 
about whose prospects there is very great uncertainty might have 
the same EPSV as a project whose results wTre known with near 
certainty in advance. On the face of it, one would not expect to 
regard the two projects as having an equal claim on investment 
fimds: the relative uncertainty of different projects seems to he 
relevant to the investment decision. Indeed, it may be tempting to 
say that very' uncertain projects are very undesirable, unlt'ss their 
EPSV is very high. 

The above point of view is, no doubt, sensible for an irKli\ icliial, 
who may dislike excessive uncertainty as such, and will alrnoNt 
certainly attach less weight to an increase in his wealth than to an 
equal decrease, so that equal probabilities of an increase and an 
equal decrease may provide a prospect less sati'^faclory than the 
certainty of unaltered wealth. But it docs not follow that the same 
considerations are appropriate, or have the same force, in tlie case of 
production decisions by a public enterprise. 'Fhc question therefore 
arises whether a producer, taking his decisions for the good of 
society, should pay any attention to the extent of mHcrtamly 
involved; or should simply attend to the EPS\'. 

15.4 lNVE 5 T.V!t.NT CRITERIA: THE SiMIMKSI CaSES 

Suppose that in a particular year a project has cc|ual probabilities of 
making a million rupees of social profit, and of making /eio social 
profit. Perhaps it is a bicycle factory, and it is hoped to sell its (nitput 
in a new export market; if that falls through, the bi<'y( h s will have 
to be sold at home wheie the market is already well supplied, so that 
the social profit would be, say, zero. The factory may be producing 
a substantial proportion of the country’s bicycle outj>ut, but the 
social profit will, at best, be only a small proportion of the total 
value of production in the economy. 

As we saw in Chapter IX, social profit measures the value ol the 
project in the following sense. If the government liad available tc^ it 
an equal amount of purchasing pow<T, whir h it could use to 
purchase goods and services in world markets for the puipr>ses it 
thinks best, that would be just as go<Ml as having the project 
operating. Thus the social profit is measured in terms of convertible 
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foreign exchange, i.e. general purchasing power not committed to 
the provision of consumption. I’he bicycle factory itself makes only a 
small contribution to the total production available to the economy, 
measured in these terms. Suppose the government’s annual budget, 
similarly measured, is Rs. i,ooo million. Then the project is 
equivalent to cither an increase in the budget of o*i % or no change. 
With small changes of this magnitude, two successive increases of 
Rs. 500,000 would have the same value, near enough. Thus a 
project that would, with equal probability, produce a gain of 
Rs. 500,000 or a loss of the same magnitude, is of zero value to the 
country; and the bicycle project is therefore worth Rs. 500,000 a 
year. In saying this, we are abstracting entirely from the fun of 
gambling, or the nastiness of risk-taking, as such — neither of which 
sliould be relevant to decisions taken for society. 

Another way of looking at this argument is to compare one man 
considering a risky investment, with a partnership of many men, 
<Mch as wealthy as the first, undertaking a similar investment. The 
iirst man may reject the investment, because failure would have 
grave consequences, wlicreas tlic partnership would go ahead since 
no one of them stands to lose much even if the project fails. The 
more who sliare in the project, the less does the risk element matter 
Insofar as the consequences of investment projects arc spread 
widely and fail ly evenly among the population, the risks are not 
important. 

'The leader may still feel uneasy. If public authorities ignore the 
risk aspect of their investiner/s, will they not plunge the economy 
into terrible uncertainties ana fluctuations? Surely a government 
ought not to igni^re uncertainty if that implies a serious risk of 
negative economic growth; nor could an aid agency encourage such 
behaviour. Such arguments make the mistake of seeing individual 
projects as though they were the whole economy. But risks do not 
add up the way that profits do. If a hundred projects each ran a 
25‘;o risk of making a loss, it docs not at all follow that the projects 
taken all together have an equal risk of Hulking a loss. Indeed, if the 
uncertainties about these projects are f dy independent of one 
another, the probability that the sum oi their profits is negative 
uould be verv small; although it is very likely that some proje^s 
will make a loss, it is very unlikely that almost all of them will make 
a loss; and when some make losses, others will be making positive 
I)rorus, and some will be making quite large profits. ^ -c j u 
I'his appeal to the ‘law of large numbers’ is easily justified by 
looking at the fluctuations in the national income of some parlicu ar 
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country from year to year. Usually, the level of the national income 
is at most or 3*'', different from what would have been expected 
two or three years before. Considering that many projects turn out 
very much wt)rse than expected — a large anticipated profit turning 
into a large loss when the figures are counted up — there is a very 
striking difference between overall uncertainty in the economy, and 
the uneertainty associated with particular production piojecls. 

This, then, is our first rule: in the absence of special reasons to the 
contrary, one should measure the value of a projett to the economy by its 
expected present social value. One might conveniently measure the 
KPS\’ by CNiirnating the expected level of all the various inputs and 
(Hitputs, then c\aluating them by means of the expected accounting 
piitcs, and discounting in the usual way. I'liis assumes that any 
nnccrlainty about the accounting prices is essentially independent 
of uncertainly about the level of outputs <)r inputs : an assiunption 
that is i\r)t siri( tly correct, since pioiject performance can be adjusted 
t<» a<K(‘ts<‘ ( ir< uni'-tarn es. Hut that is nsnallv .1 small conside ration. 


15.5 Mork Difucui r Oasks 

In certain ( a^e^, for <me reason or another, some of the assumptions 
on vshif h tlir abfAe argtinu nt is based will b(‘ f.il^e 

i 1 he ac'counliiig pric e of one* of the outputs or inputs) may 
depend quite M*nsitiv< ly on the amount being [)roduced (or used^. 
l'r>r example, the pri( e at uhicli a bicycle fac tory can ex[)ect to sell 
its products al)road may depend on the number it is trying to sell. 
In that c ase, ur- uant to \ aluc the output by the expected earnings c»f 
foieien < \( hange 'making allowance for any change in c onsurnplion 
corninitiiu nts \%lien nec essary}, and that ne<*d not be tin' same as tlie 
e\[)< I led ciutput multiplied by the expected accounting pi ice. For 
example, the jirice of bic yc les might fall off cpiite shai ply if more tlian 
a certain number are sold, but not increase very rnm h if fewer arc- 
sold. If the output to be achieved is rather uncertain, one must 
make due allowance for the relatively small contribution that an 
excess of [)roclnction over the expected level would make to foreign 
exchange earnings. 

C^inc: the prcjblf 111 is stated, the soluiicai is of rc)nrse clear: one 
^hcadd, in sue [1 a rase, nc)t think in terms of valuing expected output, 
but estimate direc tly the expeetc-d Ic*vel cTfoieign exc hange earning.'^. 
Since this kind cjf situation arises mainly with exportable commodi- 
ties, its ireatme-nt is fairly easy. Hut one c an imagine more difficult 
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cases. 'I’licn one must estimate the social value directly under various 
alternative assumptions about the outcome of the project. 

1 ii) 1 he output of the pioject may be closely related to the overall 
[)(*i forinance of the economy. For instance, it may be more useful if 
there is a substantial increase in consumer incomes; or, perhaps, it 
will be more useful if, say, poor rains spoil the harvest, with a 
substantial fall in the national income. What one should do here is to 
estimate the expected value of the product of the quantity produced 
multiplied by the accounting price. If the project is likely to produce 
a lot under just those conditions when the output is worth most, its 
value is naturally greater than that estimated by taking the expected 
output and multiplying it by the expected accounting price. For, 
when prices and output are not independent, this latter procedure 
does not properly estimate the expected social profit; whereas 
calculating the social profit directly, and estimating its expected 
value does.^ Probably thi.» case seldom arises when dealing with 
industrial projects, but can be quite important in some agricultural 
and transport projects. 

' \V\) I'ncerlainty about the results of a particular project may 
ai lually Ixt undesirable in itself. We are on the edge of irrational 
I'rc'lmgs heie, but it mu''t be admitted that sometimes uncertainty as 
su( h is unplrasant or may have deleterious consequences. For 
example, the proje< t may be tied to foreign aid from some particular 
gov<*rnment, whose future attitude to the country may be strongly 
mllueiued however iriationallv - by the performance of its own 
pel prr)jects. In this case, sorn* weight must be given to projects that 
are more likc'ly to pciloim ‘satisfactorily’. lOl course, it is also 
possible that the' country would react so well to an extremely 
successful project that it is woith taking special ri>ks for the sake 
of such a reaction.") 

.Again, the failure ol a project might have unpleasant con- 
sequences for the particular area in which it is sited, whereas its 
suc'cess would h'ad to incrcaseil incomes in a lAthcr more diffused 
and evenly distributed \say. It woulil not be unreasonable in such a 
ase to attempt to insure against such ’ore: although it might well 
be cheaper to .idopt a risky project, witn the promise ot special aid, 
or priority in the siting of new’ projects, il the first prcyjcct should be a 
failure. 

On the whole, the above kind of aigmnent should be used with 
( aution, since il is sf Idoin likely to be ot great impoitance. If it docs 
seem to be importiant, some kind ot ad hoc adjustment or allo wance 

* Sre i f).H tor .i technical justification. 

— II* 
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must be made, since the task of carrying out a precise analysis 
would be exceedingly complicated. 

(iv) The extent of uncertainty may not be small in relation to the 
national income. This might be true of a very small country. I'hcrc 
arc countries where the value of annual production in a single 
enterprise accounts for more than a quarter of the national income : 
fluctuations in the export price of the commodity produced — 
copper, aluminium, or asbestos — may be a large part of the un- 
certainty of national income. 

In general, people give more weight to a substantial reduction in 
their income than to an equal increase. This is proved by their 
willingness to take out insurance, and the fact that they frequently 
prefer securities with a low yield and low risk to risky stocks and 
shares that have a high expected return. Consequently a government 
must, acting on behalf of the citizens of the country’, tend to prefer 
a more certain national income, even at some cost in terms of a lower 
expected value. It is therefore right that projects which add 
significantly to aggregate uncertainty in the economy should be 
somewhat penalized in the system of project evaluation. No govern- 
ment would want to insist that all farmers in the country should 
adopt a new crop variety as yet largely untested, even though it 
offered the prospect of much higher yields: the risks of crop fiiilure 
would be too great, and the possible consequences too awful. 

Our earlier argument turned to a great extent on the assertion 
that most projects, uncertain though they may be in themselves, 
bring about an insignificant increase in the aggregate uncertainty 
of the economy’s prospects. In that case, one can avoid the awkward 
question of putting a figure to the social cost of the uncertainly. 
Fortunately the case of a project which is very large in relation to 
the economy will arise only rarely; ncvertlieless something must be 
said about this controversial question. 

The difficulty is that, on the one hand, there is no way of dealing 
with the problem precisely, without bringing in tlic mathematical 
theory of probability; while, on the other hand, the answer must 
depend upon the extent to which a country ought to avoid un- 
certainty — a disputable matter. This latter question turns upon the 
extent to whi( h it seems desirable to take a chance of getting higher 
incomes at the risk of actually getting lower incomes: a consideration 
like that of giving up some present lower income to get a larger 
increase in future higher income. But it can be said with some 
ronficlcnce that, on almost any plausiljle weighting, it is unlikely 
that a large allowance for uncertainty ought to be made. A reduction 
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in the value of the project by a few per cent is the most that one 
would expect.^ 

(v) Considerations similar to (iv) arise when the project, though 
not large relative to the country’s national income, has a substantial 
effect on the incomes of particular groups. For example, if irrigation 
is brought to an area previously dependent on local rainfall, 
farmers and farm-labourers in that area will probably gain sub- 
stantial increases in tlieir incomes. Of course it might be better if the 
benefits (or costs) could be widely distributed within the economy, 
but that often happens only to a very limited extent (through 
additional tax revenue, water charges, etc.) in most actual irrigation 
projects; and, because of administrative costs and the need to 
provide adequate incentives to the farmers, it is unlikely that one 
would want to design the project that it had only a small effect 
locally. If that is so, the risks of the project will be borne locally, and 

^ The rx.iniyilr, in whirh we xisr the nnilon nf ‘utility’, shows the orders 

of may^nitudr mxolveti. Suppose a country’s national income is S400 million. A 
l.irgc project is bring con.sidrrcd. In the vear in question, tlie planners have 
rstwnaird th.il it \mI1 provide the cronc»iny with: 

Si ‘.* 5 million, with probability one quarter; 

Sioo million, with piobabihty one half; 

S 75 million, with probability one quarter. 

The utility of n.ilii'nal iiuomc x is taken to be . 1 — million. (The constant 

A is actually irrelevant.) 

Ill tcruis of this assessment of the relative utility of the different prospects, we 
sec lliat die country ran expect: 

utility level A — i-por, with probability one quarter; 
utility' level .4 — 2 \ di probability one half; 
uulitv level .1 — 2-105 with probabilitv one quarter. 

Averaging, we compute its expected utility level to be: 

— 2*0025. 

This is the utility that would have been provided by a sure prospect of a naUonal 
income of S4‘)q'375 million, ( • >rrrNpcMuling to a proje ct \nelding S99‘375 million 
for cerCain. 'riiiis the correction that nuist be made to the average social profit 
of the project on account of uncert.iinty is only Sfi-'j.ooo — less than of the 
project’s expected value. 

Kven if the yirojrc t had been much more uncertain, yielding S50 million, 
Si 00 million, and Si 50 million with equal probabilities, the deduction to be made 
iiorn the expected social profit of Sioo millic». account of uncertainty is only 
S3. 25 million. It is hard to Ixrlievc that prefects ol this relative size and uncertainty 
ever present themselves fiir consideration by the governments of developing 
countries. 

This topic is treated mathemalUallv in 15 O, which is a technical appendix to 
the chapter. It is there sliown th.it the deduction to be made from profits on 
ac count of uncertainty should lie 

\’ariancc of pro fits 
Expected national income 

multiplied by a (r>nvtant, which mav rr.isonably be taken to be unitv. 
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the piojcct evaluator must use the ideas luentioiicd in (iv) above- 

(vi) When a project brings about irreversible eflects, the FPSV 
may seriously overstate its value; for the project will then exclude 
other i^generally later) projects which might have a higher KPSW 
This argument holds, even if at the moment no alternative use of the 
resources tliat are in danger of being committed appears as good as 
the one proposed; for, with lime, new information will become 
available, which may reveal better uses — and the value of that 
information is lost when the project is undertaken. I'he best examples 
are projects involving the destruction of wenks of art (sm b as 
beautiful buildings' or the natural environment (such as landsi aj^es) ; 
and projects, such as the development of ports, that may impose a 
SN’stem that will later prove to be regrettable. In such cases, the 
question is whether it may l)e better to postpone the irreversible 
aspect of the project for, say, live years rin tin* first instanrej because 
of the value of the information, about people’s tastes or t<‘( linical 
developments, which may become available in the meantime. 

We think that this problem is of great importance only in a few 
cases. It is hard to allow for the costs of irreversibility ; but a rougli 
estimate can be made by considering what sorts of tleselopments 
might make the irreversible actif>n legrettable, and putting a \ .ilue 
to the alternative plan of postponing the action for (i\e ye ars and 
then following the new develo[)m<‘nl if that has beconu* lea^ible. By 
putting a probability to the new developiiu nt, one i an in this way 
estimate the EPS\' of [)ostponement. Ibis should be (oimtr-d tis a 
cost against tlie project. It might well make an all<'rnati\e design of 
the project superior. 

15.6 Pr.\gttcal .Mkihods 

Altliough the project planner should have the exception^ of 15.5 in 
mind, it remain.s true that the EPSV of the projec t must be tlie 
.starting-p(jint r)f hi.'> evaluation. But the EI\SV is not simple to 
estimate, and il.^ definition depends on being able to (h-si ribe 
uncertainty by rnean.^ of numerical probabilities. Indeed, it looks as 
though it^ estimation would require a great deal oi (lifln ult guess- 
work and extensive calculation. 'I hc refore we must now consider 
hovv' it might be esfirnated in prat lire. We suct.eed in ( oik hiding 
that the difiicultie^ are not .so bad as they may seem! 

I here are three things to con.sider when crinternplatirig the 
potential (A a j)iojr(,t. l ir^tly, there is uncertainty about both prices 
and quanlitie. rA iri])ut> and outputs: and these uncertainties arise 



Uncertainty 

from different causes. Secondly, it will be possible to adjust the 
day-by-day and year-to-year running of the project so as to take 
fullest advantage of, or suffer least disadvantage from, the actual 
development of accounting prices. Thirdly, the project will have 
been designed to perform best— in terms of social profit— when 
prices are at their e.xpcctcd levels; it will not be possible later to take 
as full advantage of relatively unexpected price movements as 
would have been possible if the project had been designed with them 
in view. In other words, the flexibility in operation that any project 
provides is limited. 

How do these various considerations influence expectations about 
the performance of our imaginary bicycle factory? We estimate the 
expected value of future prices: balancing one possibility against 
another, we think that the accoun*ing price of a bicycle will not fall 
very inu( h, and we have made predictions of the shadow wage rate, 
the border price of steel, and so on. It is possible that the accounting 
price for bicycles will rise: in that case, the output would not only 
be worth more, but would also be .stepped up beyond the planned 
rate of production 'at the expense of more cramped and less 
i Il'K'ient working conditions, more frequent machinery breakdowns 
and repbu ements, tlie use of less satisfactory labour, and so on), 
riiiis the social profit in a year when the price of bicycles w^as above 
its expected value would be greater botli because of the increased 
pri('(\ and also bei ause advantage would be taken of it. If, on the 
other hand, the price of bic ycles was lower than its expected value, it 
might nen be worth while o n-placc worn-out machinery, or to 
continue ojierating ( apilal eejuipment tor quite so long. Machinery^ 
becomes ol)solrte c-arlier wh(‘n its output is less valuable, since rising 
labour and repair costs more quickly reach the level where the 
value of output ceases to tover them. 

I he same kinds of cc^iwideratic^n apply it the price of the steel 
used is unexpectedly high c^r unexpectedly low', or if the shadow 
wage rate moves more or less than wa^' i*xpected. If steel turns out 
to be unusually expensive, it may be possible to change the design 
of the bicycles so as to use less of it; ii ' nir is unexpectedly cheap 
(in terms of the shadow' w'age), it may be possible to make more use 
of it, and less use of inaehiners'. 

If the world pric c of bicycles fell very low, the factory might be 
better used for some different purpose; or ii might even be abandoned. 
On the other hand, capital equipment is ollen used long after one 
would have expected its useful life to be over, cither because it has 
proved more durable or eflicienl than had been thought at first, or 
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because the demand for its products has been unusually high. If the 
factory is used for some other purpose, it will naturally not be as 
suitable as if it had been designed specially for this difl'erent kind of 
operation when it was first built. Similarly, although a machine or a 
factory may be used for longer than its anticipated life, a different 
kind of machine or factory would have been chosen in the first place 
if the conditions resulting in this longevity had been correctly 
foreseen. 

The extent to which the project has flexibility th.it will allow 
advantage to be taken of relatively unexpet ted developments in the 
structure of accounting prices will vary from prt>Ject to project. A 
bicycle factory consists of such a varied assortment of buildings and 
bits of equipment, tliat there will usually be plenty of scope for 
making quite good use of it whatever happens provided there is 
good management. On the other hand, a power station imposes on 
its management a ratlier rigid relatic^nship between the output of 
electricity and the inputs. Production may not turn out as expected, 
but there is relatively little that can be dom* to adjust prodiu tion 
performance to tite developing price stnutiire, except that the 
length of time for which it is operated each day, ea('h yt‘ar, and over 
its working lifetime, can be vaiied. Projects tliat provide no flex- 
ibility arc extremely rare: m'vertfieless, tlie e('onomy must to some 
extent put up witli the existence of unsuit. ibic c.ipital eejuipment, 
and can do nothing about it^ legietN tfiat it liad not known wh.it 
vsoiild happen to prices befoie the invc ^lmeiu dec isioiiN were made. 

We can now' cf)nsid(‘r how* tc^ piepare the ne«'evsary evaln.ilion of 
the project. It can be done at various levc Is of sophistication, depend- 
ing on the reliability of the data, tin* impoi lance of ll»e l)toje( l, and 
so on. W'e suggest three methods, of varying thc:)roughness : 

,i,, When estimating inputs, outputs, and .accoimtiiig piict-N, the 
project evaluator has to think in terms ofotim.iling rxprJed inputs, 
outputs, and accounting prices. To repeat fair c.iilier discussion, 
this implies that he must average the various possi[)iliiies, using .as 
weights the probabilities that these possibilities will o( cur. Hut, in 
order to do this fairly accurately, it is not usually necessary actually 
to set down all tlie possibilities, and assign probabilities to each. It 
will be enough if he has a clear idea what magnitudes he is trying to 
estimate; these are the expected outcomes, and not the most probable 
ones, fic should not be optimistic— giving too much weight to the 
more favourable possibilities; nor should he be pessimistic, giving too 
much weight to the less favourable. It docs not require much 
practice to avoid unreasonable estimates, which no one would 
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accept as estimates of the expected outcomes. Very often, there is 
little significant disagreement about an estimate, once it is under- 
stood what one is after, and that great accuracy would be out of 
place. 

In a few cases it may be desirable to ask oneself, say, what level of 
output has only a one in ten chance of being exceeded, and of not 
being exceeded ; and what level of output is as likely to be exceeded 
as not. When one has a clear notion of the probable spread of 
possible results, in this kind of way, one can roughly estimate the 
expected value— say, by giving a 20% weight to each of the two 
extreme estimates, and the remaining 60% weight to the medium 
estimate.' In other words, the various inputs, outputs, and account- 
ing prices, arc estimated in more or less the same kind of way as was 
described in detail in Chapter XII except that one takes some care 
to make the estimates ‘medium’ ones, in the precise sense of ‘expected 
values’ as defined by prob^^bility theory. Having done so, one can 
work out the PSV. 

The figure, worked out in the above manner, will normally be 
an underestimate of the EPSV^ since the various estimates of social 
profit will he underestimates of expected social profit, especially for 
later years when prices are likely to be considerably different from 
expected prices, and the scope for adjustment to take ad'^antage of 
the prices therefore greater. In cases where flexibility is low, and 
extremely careful evaluation of the project is inappropriate, the first 
jtraighiforward calculation of social profit may be accepted as a 
good enough evaluation of th** project. If flexibility is likely to be of 
some importance, one might adjust the estimate upwards by some 
reasonable percentage. But if the adjustment one is tempted to make 
is at all large, a more careful cv.duation must be done. A rough 
adjustment of this kind is best made by using an interest rate a little 
smaller than the accounting rate of interest, since it is in more 
distant years that the gains from flexibility are likely to make the 
most important contribution to the project. A reduction in the 
interest rate of no nu^c than 1 would certainly be large enough for 
this purpose. 

(ii) If more care is needed, the evaluator should examine various 
possible developments of the project in detail. At least three alter- 
natives should be considered: one in which prices move more 

* Suppose output is .IS likely t * l»c .ibo.c as below, has a probability i/io of 
bring above 200, and a probability i/io of l>eiug below 50. I he idea is to assurne 
that the lowest 1/5 of possibilities .ivcrages roughly around 50, the next 3/5 around 
UMJ, and the top 1/5 around 200: giving expected output= 1 10. 
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favourably than the expected possibility, one in which prices move 
less favourably, and the expected movement itself. Of course, as we 
liavc seen, there are many different prices relevant to the decision 
about a particular project, and each of them can change in many 
different ways; it is no easy task to choose three sensible possibilities, 
especially when one reineinbers that not all prices will move more 
favourably than the expected movements, nor will they all be less 
favourable than ex|K-cled. 

It is best to deal with social profit in each period separately, first 
calculating it on the assumption that prices are at their expc'cled 
levels, and outjuils and inputs at the levels intended: in addition, 
cciK nlaU' esiiiiKites of social profit on adverse assumptions, and on 
i.i\oiiial)le assumptions. In making the lavoinabh' assumption oiu* 
miglu assume lliat all the relevant prices are a little more favouiable 
than their expet fed value^ say, at such l(‘\e!s tha: tht're is a 
piobabiliiy of about a lliiid for each one thiit the price might have 
been even more favouialile. I ''ing these prices, and cstimalmg the* 
e\pe«. ted inputs and outputs that will be used and piodined under 
these c iruimstaiK Cfc, one will get a icry optimistic estimate of soc ial 
pn^fit. Similarly, one can prepare a very pessimistic estimate of 
social profit by assuming that all prices arc somewhat h^ss favourable* 
than their expected levels. One cannot without consideiably moie 
trouble say precisely what is the probability that social ptolil would 
be even higher than the optimistic estimate, or even lower than the 
pessimistic estimate. But these two probabilities will be roughly 
equal, and one will therclbrc have a good idea of the range of 
[irobable so< lal profits. One might give the two extreme rslimates 
weights of and the mean estimate a w'cight of 50”^, in averaging 
to estimate the expected social profit. Om c expec ted soc ial proht 
lias been estimated, one has only to calculate the PS\’ in the usual 
way, and the evalualifm is complete. 

Clearly this same method can be carried out with closer atlenticm 
and greater accuracy, but some expert knowledge of probability 
thcoiy and sratLsiics would seem to be reejuired for very thorough 
calculation'.. In any rase, the extra arr urary obtained by tin' 
attention to extreme rases which vve have suggested will almost 
certainly be snthcienl for all but the most important cases.* 

(iii; Finally, it may occasionally be necessary to deal with the 
exceptional rases in which the spread of risks is relevant to the 

* Sorur of ifjr f f^nsidrrations arc disriiwrcl in a siroplr rnaiinrr in Krxiilingc r, 
Srr alwj JVmliqurn, 1970, for an rxplanafion .okI jndu iohh assrs^mrnl <>l 
ifir UH/- of ‘Mootr (iarlo’ mrihridn for rstiriiatirig ifjr dianhiition ol tlir P.SN 
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irivcstincnl decision. It is, unfortunately, much more exacting to 
estimate the probabilities of alternative levels of social profit or 
social present value than to estimate the expected levels. For these 
probabilities arise from the coincidence of many different events, 
each with its own probability. Yet it is desirable to have some kind 
of estimate of the degree of uncertainly of the PSV of a project — 
that is, of the extent to which the PSV is likely to differ from the 
I'^PSV. The only simple procedure available is to use the pessimistic 
and optimistic estimates of social profit prepared in the way 
described above, and discount them so as to get pessimistic and 
ojiiimistic estimates of the PSV. It mil'll be emphasized that these 
estimates would be extremely pessimistic and optimistic, since they are 
cal( iilaled on the assumption that in the optimistic case, for 
e\amj)le —everything goes a little better than expected in every 
firriod. Since there are sure to be many adverse circumstances, the 
( ah'idtilion is very optimistic e\en if die individual price and 
cjuantiiy levels used arc independently quite probable. 

For this reason, the above sort of estimate of the probable spread 
of the PS\’ around its expected level is not altogether satisfactory. 
However, it can still be a useful indication of the relative riskiness of 
diiferent projects, provided it is borne in mind that it may give to 
the ciisual observer an exaggerated impression of the risks involved. 
Let us ( all the difference between the pessimistic and optimistic 
estimate^ of social present valiu* the of the project. On the 

assumption that the range is likely to be about six standard devia- 
tions, the calculation of 15.'’ (p'fericd to in a footnote above) 


suggests subtracting 
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(range' 
"" GNP 


from the KPS\’ to allow for risk. 


\V(* think this gives the light order of magnitude. As we have 
lemarked, the correction need not olten Ik" applied, and would 


seldom make a signilit.tnl dilfei'ciu'e. 


15.7 C>)MMON Ruifs of Thomb: Some Comments 

One rule of thumb that will be familiar 10 many who have to do 
with investment projects is the use of d ‘pay-off j>criod’. If this 
meth(3d for choosing iiuestment projects is used, projects arc 
ac cepted only if their prolii'^ will pay for the initial investment cost 
within a specified period of time — two to five or mor e years, depend- 
ing upon the industry. The rule may^ be used in conjunction with 
other methods. For example, projects whose present value is 
greatest may be preferred, but the profits will still have to pay for 
the initial investnu'nt cost within the specified time. A similar, but 
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not identical, method is often used in the centrally planned crono- 
inics. The inethcxl is sometimes jiistilied on the grounds that one 
must have some rule lor eh(X)sing among investment projects, and 
this is really the simplest possilde. One in.iy ague that it is tlie 
simplest jx>ssible, wiilunit ihinkitig that much (»r an argument 
when other methods, particularly that of tliscountiug juuiils, are 
quite simple and capable of being givi n a mu< h moie sativl'actory 
Justification. It is also recommended as a \\ay or.uoi ling pa\ing 
loo iniicli attention to the later proliis of tlu j)ii>j('<r, wliiidi arc 
often th(Hight to be imicli iiKue unceitain than jsioliis in tlu^ but 
few years of the pi o jet t’s hfe. 

d’h<' method has iiitle to recc'iuuu nd it. It allo\^^ iio -at lsra( t< 'i 
way of comparing project'^ in dilh u ut indnariis, wlieu' dilltn'ni 
pay-olf periods inuNt <.>flen be iu*ed. It gi\<s all«'.geile i loo liitl(“ 
weight to uliat is likely to h.appc-n aft<*r the pavolf pi iiod ha'^ 
elapsed, do take only one e.xainple: many project rlioiccs aie 
affected by the lile cT the inve tme nt a biitk faiiiuy, say, is a 
better in ’estment jl there is likely to be a eontinuing ami growing 
conslriKtmn progiarnUit* in the imimiliate' neighboiu ho(>d than it 
would be f llie rela»i\c‘ly certain immediate demand \\a- nnlikfly 
to be continued into llie inoie diNfanl futuu*. It is haul to scf what 
advantage tlnie is in igrujring ‘inh con-idt i .itions, oi in al!o\‘. lug 
tor them in a rnoredy ad hoc way. 

d he other quite ( < duinon rule of thumb foi allow ing f('r uman tainiy 
is the use of a ri-k premium. 1 he rale n|' return of iln‘ project i. 
c ihulatefi: dicn a lew percentage' points are subtracted from it, 
more il the uuceitainty seems to be huge, less if the prospects sc»*m 
fairly dej)( mhible. d'liis procedure amounts to calculating the 
present value of the iri\ estment project using a rate of interest that 
is larger than the basic rate of interest u>e(i lor u'hilively li.skless 
projec t'. I he acldilic)n to the rate cjf interest rellei ts the projee t 
planm r’-. impiessicjn of the degree' of uncei taints invoK<‘d: it is not 
dern. eel by any formal aigurnrnt or use of the e\ iilenc e*. but the' 
mere hu t that it is a rough and ready method, relying on imprcssit>ii 
rather tlian analysis, is mg nec essarily a com lusi\ e argument agains* 
it, sima: the, relevant evidence i> in any case rather hard to interpret. 

C^ur objet iion icj this method is that it may well h'ad to unjuslili- 
ablc results, in particular an undue reluctance to undertake risky 
projects. dV) see exactly what sort of inllucncr on project choice the 
ii^e oi risk picrruums may have, let us consider how it might be 
jic^tiiied. Cileai ly, the estimates of piolils used in appl\ ing the method 
cannot be tlie expected value of profits : for, a^ we have argued above, 
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one would scarcely ever want to discount future expected profits by 
more than the accounting interest rate, and might sometimes want 
to discount tliem by less. Admittedly, the profit estimates that are 
to be discounted at this inflated interest rate arc those based on 
engineers’ estimates of the project; and it may be assumed that 
these are, compared with expected profits, optimistic estimates. If 
tlic risk-premium method is to be justified, it must be argued that 
the engineers’ estimates of profits are more optimistic the further 
alicad tliey look — because discounting reduces estimated profits 
more the fartlier in the future they lie. 

At first sight this is quite a plausible suggestion. To a large extent, 
engineers are accustomed to assume that existing prices and circum- 
stances w ill continue into the future. It may be thought that changes 
are liKely to be unfavouiable to th( project, since it is designed with 
today's rircumstances in mind. Then it will not be surprising if 
engineers’ methods, being somewhat short-sighted, are over- 
opt irni^fic about the more distant future. This argument might be 
suj)j)oil(d by the general impression that preliminary estimates of 
piojeet cost and benefits often turn out to have been over-optimistic 
wlien one looks back over the histoiy of a project. 

'fheie may well be something in this argument (although a lot 
depends not only on the particular engineers who are preparing 
tii(! estimaies, l)ut also on the particular circumstances of the 
indusliy in question, rather than its degree of uncertainty as such). 
But theie is one panicular considciation suggesting that this is the 
v.i^ ng conclusion to draw fr u any apparent tendency for projects 
to turn out tlian the fond hopes of their designers had sug- 

gested. It .'^cems to be much more generally true that the initial 
ef pn'.j; V { .ii( sc: ions imdei eslimati'S than that the eventual 
imu'ilivo rn; Is aic midei eoiin.ued lin ical ic’ins, after allowing for 
inllatiouj. ( 'oiistruciion and dc\ oIojuticiU co>ls arc notoriously 
‘^iibjca t to error, e.sjx ciall) in the deve loping countiics, but not only 
lliri( . tliere arc ev'cr\'^vhrrc complaints about nnexpeated delays 
(lehw s ol ,i kind tlnil tire le^s likely to occm wiicn the piojcct depends 
oil legnlar dcliveMics ol raw inalcii. instead of oncc-for-all 
th liveries of pieces ol special equipment. Designers, it is often 
suggested, arc inclined to underestimate the mimhcr of special 
pnoblems that \sill have to be overcome before the project will be 
V, oiking j)roperly, and the time that ^^ill be required to trace the 
faults aiul find satisfactory remedies for tlicm. Of course, the 
regular running of established projects also throws up difiicult 
|:io!d( ins; hesilation.s and delays arc not unknown in inaluic plants. 
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Hut it is hard to see why one should expect later costs and benefits 
to be more optimistically estimated than earlier ones, even if there 
is perhaps more excuse in the former case. 

It seems much better, therefore, to try to consider the various 
elements in the situation sy'stematically, and to prepare, quite 
deliberately, estimates of the expected level of costs and benefits 
throughout the possible life of the project. In the first place, these 
must be based on the designers* estimates. But it will often be 
IX)ssible to get further information, and t(» consider circumstances 
peculiar to the industry', when revising these initial (\stimates into 
estimates of expected social profit. It is in any' case an extremely 
important part of the project planner’s job to consider critically the 
various elements of the designers’ estimates: he sliould expect to 
make a complete revision of the original estimates as he goes along. 

The use of rules of thumb such as we have been discussing is based 
on a general impression of the relationship between initial estimates 
and final performance. 'Fhe rules make some attempt to adjust the 
initial estimates for biases inherent in them. Although we advocate 
a more searching analy'sis of the estimates, we should al^o liki* to 
emphasize the great importance of using information abf>ut the 
relation between initial estimates and actual performance*. We have 
drawn attention to this matter already, wh<*n \se suggested that it 
might be possible to adjust initial e.stimates of constriK tion costs to 
take account of any observed general tendfmey to uruhTestimatc 
them. It is possible to keep careful and sy'stemati<' records of previous 
experience, so that this kind of adjustment could be made in a 
systematic and verifiable way: there is no need to rely on hunch 
and impression entirely, although they will al way's play .some part 
in investment appraisal. 

15.8 A TffKORKTlCAL AnAI.YSIs OF iNVrsiMI.M DkCIsIONS tl.NDI.K 

Uncertainty 

'I’his section is an appendix to the chapl(‘r, intended primal ily for 
professional economists. Its purpose is to state formally the argu- 
ments for using the mathematical expec lalion of social profit as a 
measure of .social value under uncertainty, and to indic.ile more 
precisely the conditions under which that rule is valid.' 

^ An anab'sis of thin kind was prcscnlcfl in the Of.Cd) Manual^ on pp. •nid 
^67. .An r\s#‘ntiallv similar rasr, rnr>rr rii^orouslv armirr!, put forv\;ir<l by Arrow 
and bind, KcKilrd results ran tv lound in Malinv.iufl, 'I hr arRunirnt 

wc now prr.vnt intcrprrLs the mathematics somewhat diMcrentlv, and is, wc think 
v^rnewhat more rc>ruf>/*lling, since it <h>r-s nc»t depend on propositicins that hold 
only in the limit, as the projects roasidered become negligibly small. 
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To bring principles out clearly, we keep the model simple. In 
particular, we assume lliat the effects ol the project are confined to 
a single liine-j)eriod : this clearly docs not affect the validity of the 
argument, so long as irreversible effects are excluded. We also 
assume that there is a single commodity. It is not so clear that this 
assumption is innocuous, but arguments of the same kind can be 
given for the many-comniodity case. We use the notation 

T= national output in the absence of the project, 

A' = net contribution of the project to national output. 

These arc random variables, with means T and X. For the present 
.V and Y arc assumed to be stochastically independent. 

The contribution of tlie project should be thought of as accruing 
to the government, both costs and benefits being, in effect, widely 
distributed within the population. Assuming that no weight, 
positive or negative, is atladud to uncertainties about national 
income as such,^ we can represent the social value by the expectation 
of social utility: 

(I) 

with U an incrcitsing, concave function {U'>o, Wko). If the 
project is adopted, this is cliangcd to 

Eur+x), (2) 

The project should be undertaken if (2) is greater than (i). The 
question is when we can be pretty sure that (2) is greater than (i). 
I’o answer it, we introduce p noti<)n of certainty-equivalent: x is a 
number (not a random variaole) such that 

EU{r^x^x)=EUir). ( 3 ) 

Clearly the project should be undertaken if x is positive, and not 
undertaken if x is negative. 

riic utility function may reasonably be assunied differentiable as 
often as we like, and indeed one expects to be able to derive a Taylor 
series : 

[/(r-hA'-jr)-[/(r) + f/'(r)(A'-.v) /j\r){x-x/^+ . . . 

Taking expectations, and using (3), we obtain 

E{U'{r){x-x)} + \E{U’ir){x-xy}+ ... =0. (4) 

‘ Such weight would liavp to me.-in. c.g., that gambling vdth the national income 
is intrinsically wrong, or that the risk of war or famine is intrinsically exciting. 
Neither view is appe.aling. For the theory of risk preferences, see Arrow, 197** 
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By our independence assumption, this may be written 

EU'{X-x) + iEU''E{X-xy+ ... =0, (5) 

where EU' is EU'{T), etc. Since 

E{X-x ) » = E(X- .r+ X-x)* 

= £(A'-X)* + (X-.v)» (since f:(A'-.?) -=o) 

= Var A-+(.r-;r)*, 

(5) implies that 

FU" FW* 

X-x=-\ Var -V-t (X-x)2 + . . . (('>) 

Now — 7 'WlU* is a ratlier natural index of ‘risk-aversion’ 
(known as the relative risk-aversion index). It is llic elasticity of 
marginal utility with respect to income, and in other contexts one 
expects that it will be a number not so very far from 2 (say between 
o and 4). In the c;ise of risk preferences, 2 is generally thought to be 
on the high side, but it has been suggested tliat relative risk-aversion 
increases with income,^ and evidence tends to be based on the 
behaviour of the rich. However that may be, it seems that FU''jFU' 
should be taken to be of the same order of magnitude as ijT: 


where A is a positive number, perhaps in the region of 2, although 
it could be rather larger. 

Inserting (7) in (6), and rewriting slightly, we have 


X-x V^rXX iX-x^X 

X / f + ••• 


( 8 ) 


For most projects, Var XjX^ is less than i, and XjF is small — 1% 
or less. I’hus the first term in (8) will normally be very small. 
Treating that as a first approximation to (X — x)lXy wc see that the 
second term will be completely negligible, and the same can be 
expected for the remaining terms of the scries. A good approxima- 
tion to X is given by : 




i.-i 


X*~Yf- 


(9) 


This argument is not, it must be admitted, a rigorous one. The 
chief doubt it leaves concerns the magnitude of A. To dispel that 


* Arrow, 1971. 
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doubt, condder a ralbcr large iHojcct, with .?/f = o-i and Var 
XlR‘^=i. Such a projrci would ccitainly be quite risky, ^ and 
planners may be expe cted to require a significant risk premium. 
That is, should be less than i. Suppose wc think that ;c = ^ J?. 
'I'hcn (H) would hold (neglecting the unlisted terms of the series) 
if yl'-= 3-8. In our view the suggested risk premium here i^ rather 
large: certainly w'c would not apply so large a premium to com- 
parable rases in the conduct of our own aflairs. But even with 
A -4, it !s clear from ^9) that x-~X is a good approximation for 
most projects.* In other cases, planners can use (9) with T = 2, or, 
if they arc cautious, 4. 

The major modillcation to this analysis is when A" and 1 are not 
independent random variables, dhe simplest case is when all 
activity in the economy is alTected bv common influences. In that 
case, XjT is independent of T, and wc should seek a certainty 
equi\alent for X. It ca.i be proved, on the same lines as the 
above analysis, that f is accurately estimated by the mean of XjT. 
'1 he project should therefore be undertaken if this mean is positive. 

More generally, when A' and 2 * ate mutually dependent, we can 
obtain directiy from (4) the first approximation 


^ KU'iYjX 

* ku'i r) ’ 


(10) 


tlif project to be undertaken when this is positive. (lo) is a weighted 
average of tl\e project’s outcome. If U\l': = 2 a good approxima- 
tion to (lo) is 


.V 


.r- 


C:ov (A', 2 'j 


(lO 


wheic Clov (A', 2 ) is the covaiianre /-.{(A -X )(2 - 2')}. rj and A 
will be approximately equal. 


' .Xii rx.iiuplr ..f Mil ti .1 pri.ici t "Kh 1 = loo is one for which .V -3 with proba- 
hilitv J, aiut 17 with priih.ihilitN one half .'X risk preiiimm of .’o";, miplies that the 
planners arc inihll'crcnt Iwtwccn t.ikiiiK this risk an I being assured ol 8. 

«'llir argunirnt of this p.ira.;i.iiih c.in bo ni.ide rignrnus by .aipposing that, 
uilhin the prolMhlc i.ingi-s of f .ind I'-t -V. U’ is hounded atrovc and below by 
miinbers that are not very dillrrent, and .apt>b ing d>e second incan-value tneorem 
in.slead of relying on the r.ipid convergence of tlie I .lylor seiies 
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CHAPTER SIXTEEN 


External Effects 


i6.i Iniroduciion 

'Fhc concept ‘external economies* has been widely used in cases 
where the social profitability of a project is thought to be higher 
than the profitability from the point of view of the enterprise: 
sometimes rather regardless of the exact reason for such a supposed 
difierence. Similarly, ‘exieinal diseconomies* may be used to refer 
to the opposite case. But it is the external economies which have 
bec'n ernphasi/ed fr)r developing countries: especially in the case 
of industry, in defence against ci ticism that industrialization is 
over-emphasized in developing countries. In this chapter we shall 
not concern ourselves with all such differences, for the good reason 
tliat our system of cost- benefit analysis is precisely supposed to 
allow for many of them. I’hc (|ue^tion that arises is therefore ‘what 
( osts and benefits, if any, have escaped the analysis which has been 
j)ropoundcd ?’ 

VVe h.avc proposed a sy.stem of valuing the inputs and outputs of 
a project according to a set of accounting prices supposed to 
measure social costs and benefits. 'J'lie question of the previous 
j)aragraph can thus be divided into two questions: 

(i) Arc there inputs and cuiputs which we have failed to include 
- what we may call extraoidinary inputs and outputs to 
distinguish them from the ordinary ones which we have 
certainly included? 

(ii) Have we misv allied the (d)\ious inputs and outputs, because 
they themselves have extiaordinary benefits or costs for 
.society ? 

We shall disi iiss these questions jirinunily in i elation to industry, 
because it is the alleged external economies of industrialization 
which Iiave been most stressed in tli .iterature on developing 
countries: but we shall also draw attention, in 16.2, to external 
economies in agriculture; in i().5 we address ourselves briefly to 
infrastructural projects. 

Certain external econoinics are sometimes attributed to indus- 
trialization in general; for example, the inculcation of disciplined 
working habits: these arc closely related to those external economics 
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which arc required to validate what is known as the ‘infant industry* 
argument, an argument wliich has long been used to justify the 
protection of, and special fiscal treatment for, any newly established 
industries or firms. In brief, the argument relies, mainly if not wholly, 
on the premise that the entrepreneur in a new line ol activity is 
inadequately rewarded for the high cost ol acquiring technical 
knowledge and skills (including the tiaining ol managers and 
workers), because such learning and training has benelits which lie 
cannot keep to himself, and charge for.' 'I’liis kind of externality 
is discussed in the next section, which deals with outputs. 

16.2 Extern.al Economies Related 10 Outi’Uts 
16.21 Extraordinary Outputs 

As already suggested, the first possibility is that there arc outputs 
not ordinarily counted as such, which may consequently be over- 
looked. The most obvious ease in industry of a beneficial extra- 
ordinary output seems to be labour-training (including skilled 
labour). In general, people improve their skills by being employed, 
in a manner which iru leases their value* to other employers, or 
sometimes to themselves if they leave and m i up their own business. 
When a man leaves a firm, the latter will tluis have added some 
value to him. Is it in any way re('<»mp»*nM*d tor this ‘prodiK t’ ? 1 he 
answer is, only to the extent tint it may have got the man cheap in 
the first place in anticipation of the training e.g. apprenticeship). 
For even if the man stays with the turn that trains him, the latter 
is likely to hav'c to pay him more as a rcNiilt ot the training it itself 
has provided, in order to keep him. It ''hould be possible to make a 
rough quantitative estimate of this extornal econr^my when apprais- 
ing a project, d he main rpiestion i^ whether it is wortli doing. Our 
impression is that the present value oi sm h training is usually likely 
to be small compared with other project itc nis.-* 

"Ihc second possiljility is the (f)rnersione ol the infanr industry 
argument. If a firm starts a new product or new process, it may 
make it easier for other firni.s to do likewise, and the initiator s 
benefit may then fall short of the social benefit. Patent laws arc 
intended to ensure that the inventor or patent-purchaser is sufli- 
cicntly protected, by ensuring that external economics arc not 
realized, for a while. But the industrial innovator relics very often 

* TTic lafant industry argunirnt is disciiMrri more fully in I.ittlr, .S<ii()Viky and 
.Scott, 1970, pp. ttPf tji. 

* This point is di^tmft from thr qiir^tion whrilirr training itself has a pxjsitivc 
PSV. An attcriipt zit .ui%wrruig the latirr (pirstioii ih m.idc in Chakrav.irti, 
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more on secrecy than on patents, and on retaining a monopoly 
of the know-how , sometimes w'ith the aid of (probably unenforce- 
able) service agreements. Lven when there is no mystery, and little 
problem in acquiring know-how (and therefore no question of a 
leakage), the successful innovator may, especially in a developing 
country, stimulate others to try their hands at the same game. 

In the industrialized countries, much more attention is now paid 
to extraordinary bad industrial outputs than to possible external 
benefits. Pollution has found its way from academic text-books to 
the popular imagination. Developing countries are nervous of this 
change of emphasis, and sr)mc regard it as a phenomenon only of a 
high level of industriali/alion (although it is, perhaps, now more 
obvious in some towns in the developing world than in most of 
those of the industrialized countri< ) 

Turning to agriculture, it seems to us that external economies at 
the farm level are more ob\ lous than in industi-y. The classic example 
of an external economy— the fruit-farmers who produce blossom 
and so aid bee-keepers comes from agriculture, just as the classic 
example of an external diseconom) — smoke — comes from industry. 
Moie important, it appears that the spread of know-how in agri- 
culture comes from direct imitation to a greater extent than in the 
case of industry. 'I his is sometimes implicitly recognized when new 
agiicultural inputs arc subsidized: \vhile the most important 
output of a demonstiation farm is supposed to be its external effect. 
Equally one can say that the externality of training in industiy is 
recognized by the instituf’m of training centres, institutes of 
technology', and management schools. 

What has all this to do with project analysis? If a government 
believes that industry has more net external benefits than other 
sectors, and that these come about mainly as a result of employment, 
then it can, through COPE, give a general 'bias’ towards projects 
in this sector: and tiic most appropriate way would seem to be the 
choice of a lower SWR than otherwise. But such a blanket measure 
seems hard to justify, and it may well be thought by some that it 
gi\es inadequate recognition to tlie '"ial externalities of new 
industries (and most governments in developing countries give some 
tax inccnti\ es for new enterprises in hion-traditional lines of activity). 
Should some industries be more favoured than others? We are not 
aw'arc of any research which would permit the project evaluator 
to incorporate any allowance for the comparative knowledge- 
spreading effects of new industries, products, and processes. A priori 
it would seem that tlic process must be skill-intensive, and that the 
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skill cannot be easily learned except on the job; and, if the skill or 
knowledge is very specific to the product, it iiuist be expected that 
the number of firms using the process will he increasing, and will 
somehow acquire access to the experience of the innovator. If the 
skill or knowledge is not very specific then there is a potciitialiy wider 
spread of benefit, but learning on the job is likely to be less essential. 

For ourselves, w'e confess to a cfite.in eyni(^ni about ilu'se 
supposedly important commercial which are always 

claimed, but seldom if ever substantiatcf, when a government 
supports a new' Icchnolog^^ surh as att)nn\ energy- or supersonic 
transport. 

16.22 Undervaluation of Ordinal \ OiJf iits 

It is quite common for certain outputs t(^ hr -oij f m- le^s than their 
S('cial value, for administrative or poli-ica! i< asons. I hi'’ i. mot 
usual ill the case of infrastructural ])roj(.('t' '1 hui roads ^\yr v. i.ally 
supplied free. Irrigation w.iier is eithei fue, or foi !('' ■ tlian \{< 
vojith. Public electricity nr.clertakingv as ’i(;t money. 

No one conducting a cost Ixuiefit analysi’ v\d thinh o(' iv:» 01 iru; 
such diveigcncies between tlie prii i* (Iiai;'«d and tin ^ u lal \ahie 
of the output, w'hich must lluui be esti:r\.i;' d by s<une (c/i« i niea’ ^ 
In manufacturing and agiieuhuic, del-beiau n 'd^ rclungu c is 
common. It is also unusiml tor it Uj be adiuiioe ir.o i\ elv didi ult to 
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reduction w'ill be passed on for forward) to otl:^'»' i.rhasMics. Put 
there is no reason, so far, why a project anal;, sis shotdt: go wrong' 
the output would be normally vabred at the oh] 01 ice, hh i. ^\o’dd 
properly account for the benefit.* It lia* br en so gee ted, n ; o nunh 

* Ihn .is.4iifnrs itj.il the nrw ifUfsIiuf. I r, 'ii ill. li li'.r jfi'onlriK til 1-. 't.r uliuli 
rcali/.rs rionoimrs nf sr.'ilr, aiirl l.uijf', thru ll r ai.iu '.j-.itr i prii r <»I il.r dutpul 
after thr iuvrsii'i^nt may tx* siniiitw ar.l!’. ih.u; hrfmr as .1 rrsult of iit- i v-ar.ru 
supply. In this t asr ttir new prKc is takm inlf^ < oust icr .ijo.j by tee private 
prtKJiiccr: hut the niran of itic two paurs is .a hell'll n:e.asii:r of Ik; eft n: ait 
appraisal from thr social point i}f virw m i). 
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tluil lUc hciK-lil (»l a ^ivcn piojrrt iu.x\ hr undri rstiinalrd, as that 
the si/r ol liu: iii\ i^stnu iil is lik« ly tf) hr lnf> small, hrcausc iiu leased 
(h rnand ai isimr as a le^ult ol tlu rost irduc (ions passed nii to other 
In ms or mdnsirirs u alh'd, ‘omciimr^, jjccuniary external economies) 
will !ioi he ;tll«)wrd lor hy privalt* iiidusliy ’ 1 his argument raises 
tin* \%liol« (jnc'^iitm ol in\(Mmriii planning, and ol' whether, when 
iri» •! m.it :■ 'll inc\il.djly limiud planning or the pi ice mechanism 
pi*‘(hu( h' Uei H^Mili^loi ln\('tn]tnl Hut it does not seem to be a 
\ciN siioni; .iigmiient in the (onttM ol external economics; for 
Hi\e tii'cms .uneially antiripalf inereaMiig demand, and that part 
<1 I in ini M .iM (1 di m.ind whi( h is caused indirectly by the investment 
i hl.iK' he im onsiderahle in lehition to the total increase. In 
ins I ^llln III j l.mning, inu( h (h jiriuh on the market conditions facing 
I la iri\e (• -! . and his attitude At all events, t‘Ncessi\e investment in 
'.ij^atiis oin n aiises in indu^'trii s wlure one might expect the 
• pjj' K*, ai ( oiding to ihv ahoM- <ngumcnt. 'I hi.'re seems to be 
M-iliing in till- aiguiiHiit whiili should maki; us want to modify 
v'.l.at l,,i' h« I n '‘aid ilivU d< mand 'hould hi- estimated as well as it 
(all 1 ' . \-. ii li Ol w nil' -ui the In Ij) o| ] banning. 

Sdil (.11 iln mhjei I nl ‘I'nwaid linkages’, it has heen maintained 
lliat tin- j)i*>dintion ol inter nn diales (-in our .rges others to make 
iiive-liin ii(> \‘.hl( h ii'-e tliese inputs, and that this is an advantage. 
What i- uinh-niahle In that lack of an input can inhibit othcrwi-c 
]>i(^fitahh‘ .ind s<-k ially beneli* iai in\estnu‘nt. Ihis is the essential 
aiginni'in loi juosiding .i suiitdrli- iniiastrin tiirc, which can be 
(ommoiiK U'(d hy imuuilai 'urii'g linn--, in the case of non-traded 
inputs whnli ( an In-st be produ« i d on a scale which requires their 
U'l l)\ mans (Uslomeis. Hut there is nothing here which implies 
that th(' rules sngge-.ti-(l lor the posdnelion ot iron-traded inputs 
ii(|uiie any m<Hhlnaiion. Sin h things as transport and power 
should be a\ail.ibli* tU pi ices whiih equal liie marginal social cost 
or bciu’lu ol [>io\iding tln'in t- a !)• should not 

be tlnsughl tluit the iners' piovision ol such things wiH result in any 
Use being made of them, d heic is a lUimbe*' ol monuments to this 
mistake in develojiing countries. 

The same aigiimeiil has been extended to ti'adcd goods, particu- 
larly steel. Domi’stic pioduclion of steel is supposed to be more 
c(->ndueive to the use of steel and hence more of an encouragement 
to iuveslmeiU in socially profitable sli el-using industries, than 
imports of still W h\' '-hould this be the ease? If it were true, then 

* .Scr .skv . I (lj7. 
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donu\siic stct'l sh()ulcl Ik' valued at a somewliat higher accounting 
p>!ice than would be arrived at by the methods explained in lo. i 
or 12.2. Several reasons may be suggested; first, that imports arc 
unreliable because quotas may be imposed; second, that domestic 
suppliers will be keener to sell, and so may oiler special terms; 
third, that smaller stocks can be held if a closer-to-hand supply is 
available. 

Take the first reason. Our position is that if steel passes the 
project selection criterion, which takes Jail account of any scarcity of 
foreign exchange^ then domestic steel will be a\ailab!e; but if it does 
not, then foreign exchange will be available t(^ import it. In that 
case, there is no reason for government n'strietions on imj>orts. 
Admittedly, one must allow for some fliKiuations in foreign 
exchange earnings, and for iniM'alculations of its availability: and 
temporaiT import quotas may therefore become desirable: but the 
last things which should be allow^ed to sulfer fiom such rpiotas are 
basic materials and intermediates. '1 he government is ( i rtainly 
handling the economic affairs of the country badly if restrictions 
have to be imp<ised which do damage to domestic production. 
Despite this, we aie well aw'are that th(‘ governments of many 
developing countries have given higher jiriority to imports for 
creating new capacity than to imports o( parts and ('ornponents, 
with resultant under-utili/ation of existing capa('ity. \<*vei theless, as 
already remarked, it is extremely diflic ult to prodtnr rational 
< ritcria for project selection on the assumption th.it governments will 
behave irrationally fin very varying ways about which it is diflicult 
lo generalize). Finally, of course, if a government both creates a 
shortage of steel and it is known that this policy is immutable, then 
steel has to be treated as non-traded and be valued accordingly. 

Fuming to the second reason advanced abosT, it must be said 
that the main commercial factor in promoting sales of intermediate 
goods is undoubtedly the price. A domestic producer is not likely to 
be able to promote the use of his product much more than an 
importer of the .same product, unless he can offer a comparable 
price. But if, to be competitive with imports, a price has to be 
charged for the product, e.g. steel, which is less than the properly 
calculated social cost of making it, then the encouragement given 
to the use of steel is a co.st, not a benefit, to society, unlcs.s steel-using 
industries show a social profit large enough to offset the social loss 
involved in supplying the steel ; that is, unless these industries would 
pass the project selection criterion when valuing steel at its marginal 
import cost. But, if this proviso is the case, then thc.se industries 
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would (or should) be started anyway, either because they would be 
directly chosen in the public sector, or because the government was 
giving sufFicicnt encouragement to industrialization in the private 
sector in the ways discussed in 5.5. In short, the desirability of 
starting industry A, whiv'h uses the output of H, iN no good reason 
for starting if H does not pass the lest. Industry A ran always be 
started using imported inputs. 

Finally, one must remark that, in piactice, the above ‘forward 
linkage* argument almost always works the opposite way to that 
supposed. Wrong intermediate industries arc established and 
exce.ssive protection is put on to let them survive: the result is that 
the output is sold at a price which is higher than the socially 
optimum price, .so that industries which u.se the product arc put at a 
disadvantage. Only occasionally is ihis disadvantage recognized, 
and the intermediate good supplied at border prices. 

The final argument suggested was that steel-using industries can 
hold smaller stocks if there is a domestic source of supply. It is often 
true that larger stocks of imported goods than domestic goods need 
to be held somewhere. In general, imported goods may require 
additional services, such as port-handling, as well as more stock- 
holding (internal transport can go either way), compared to 
domestic goods. In principle, of course, these domestic services 
diotdd be allowed for in the accounting price. 

Thi^ aigument about stock-holding is a special case of a more 
general (‘ne. It is often more advantageous to have a close souice of 
supply, rather than a distant ic- quite apart from the transport 
(ost, uhidi is alloNNcd for in our methods of evaluation. This is 
particularly the case with aon-Mandard items, \\hich cannot be 
ntclered from a . aialogue or by \%rittcn specification , whcic the 
pur< hasei needs to discuss his requirements with the manufacture! ; 
or \N hen services are required only occasionally, but then urgent > — 
r g repair services. 'Fhese advantages of proximity will normally be 
reflec ted in the price which the supplier can change: a local repair- 
shop, 01 a manufacturer who will make a one-off piece of equipment 
to experiment with, can charge more distant )r 

pnidiiring firm could, while remaining competilUe. n genera , 

( an be allowed for if there is evidence that firms will pay mote 
local supplies than imported supplus. If, for instance, e 
market evidence that there i5 a ‘natural' S-Io prefcrcn:c for local 
supplies of some good, then its accounting \a uc can a 

above its c.i.f. value. , , , , ^ nf 

It should be noted that the above is likely to apply leas g 
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standard specification like oil products or steel; and more to non- 
standard engineering products, textile materials, and any goods 
where technical changes in the manner of their use, or changing 
consumers’ tastes, play an important role. It is also worth noting 
that imported supplies arc often preferred in developing countries, 
rather than the reverse. 7 'his may be because the imported article, 
though nominally the same, is of better quality. It may be because 
the local supplier more than offsets his natural advantage by being 
unreliable in delivery, quality, and generally by failing to keep his 
promises. On the other hand, the preference for imports may some- 
times be due to prejudice. In this latter event, the producer under 
free trade would not be able to obtain as much as the c.i.t. price: 
the prejudice is thus allowed for by valuing his output at the c.i.f. 
price. 

The advantages of proximity may apply rather less to a country, 
than to a region or town. Sometimes it is easier to get something 
from abroad promptly, than it is to get it from another part of the 
country. We consider this again briefly in 16.4. 


16.3 Externai Economies Rei.ated to Inputs 

16.31 Extraordinary Inpub 

In theory, if a project receives some beneficial inputs for which it 
docs not pay, this should be counted as a cost, and the producer of 
the benefit should receive an equal recompense: and similarly if it 
is harmed, e.g. by another’s smoke, its costs should be reduced by an 
appropriate amount. We are not aware of cases where such adjust- 
ments would have a very important effect on costs. 

16.32 Wrong Valuation of Inputs 

It is possible that the general development of the economy will 
reduce the real cost of some of the inputs of a project. But this is a 
matter of proper estimation of future accounting prices and is not an 
‘external effect’, unless the initiation of the project itself causes 
changes in the real cost of its inputs. This can happen if the demand 
of the project for an input is either (a) sufficient to result in the 
establishment of a socially profitable project to produce the input, or 
’b) sufficient to realize economies in the production of the input, 
when the latter is already produced domestically. These kinds of 
effect, via new demand for inputs, arc often referred to as economies 
resulting from backward linkages. 
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The first case could aruc if there was previously no domestic 
demand for the input, while it could not have been produced for 
export with adequate social profitability because of transport costs 
oi foreign protection. But, given a domestic demand, the input can 
be produced at a lower social accounting cost than the import price. 
Now the project under consideration might show inadequate social 
profitability if the input were reckoned at the c.i.f. price (there 
being no domestic production) ; but it would pass the test if, antici- 
pating its production, one treated the input as a non-traded good 
(ex hypothesi its accounting cost is then lower than the c.i.f. price). 

To illustrate the above paragraph, it might be socially profitable 
to produce refrigerators together with electric motors; but if one 
evaluated a refrigerator project based on imported motors, and an 
electric motor project without tl e refrigerator demand, neither 
separately would pass the test. 

Now, supposing that the refrigerator project is under examination, 
the methods of evaluation proposed need no modification, provided 
that it is realized that domestic electric motor production will spring 
up as a result : given this, the proper accounting price will be put on 
the motors. If, say, the main project (refrigerators) is in the public 
sector, and the input-supplying project or projects will be in the 
private sector, it may be as well to ensure that it or they in fact get 
started by offering long-term contracts, credit, etc. If there is no 
question of cither project being in the public sector, it can happen 
that neither gets started since each waits upon the other. In this 
case no question of project r praisal will arise, but an opportunity 
is missed. But that such opportunities can be missed is no proof that 
they often arc; after all, cither the refrigerator man can decide to 
make motors himself, or the motor man can make refrigerators. 
True, such ‘vertical integration’ requires more capital, and this 
might be a stumbling block: on the other hand, if each of the men 
can raise capital for his own part of the business, it is not incon- 
ceivable that they should amalgamate their projects, or at least 
make a contract. 

A very similar situation arises whci. 'me of the inputs of the 
project arc already made at home. In this case, the increased 
demand for them may result in economics of scale, and these 
cconomicr may be external to the project. They will be external if 
the resulting benefit is not passed back in the form of lower prices. 
Docs our method of project appraisal, as described in earlier 
chapters, automatically take account of this kind of benefit? 
Probably ‘yes*, but let us consider the matter further. Suppose some 
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of the input is imported and will continue to be so for some time. 
In this ease, it is valued at its c.i.f. price, which makes no allowance 
for induced economies of scale; but this is correct, for if the good is 
still imported, then the economies of scale could in any case have 
been realized by further import substitution, and arc not attributable 
to the project. On the other hand, if the impt>rt price tends to fall 
less is imported, complete import substitution may not have been a 
correct policy despite domestic economies of scale (in this case v\<* 
would have used the marginal cost of importing as the basis for the 
accounting price of the input, and not the c.i.f. price). Similaily, 
when the input is an e.xporl commtxlity, economies of scale ( an 
arise as a result of the project, if the export market is not perfectly 
clastic. Economies of scale can also arise if the good is not tiaded at 
all. 7'hus the question whether our methods already take account 
of such economies boils down to the question of whether they will be 
correctly anticipated, if they arise, and so be allowed for in the 
future accounting prices of inputs. I'here is really no matiei of 
principle involved. The more important question is whether they 
are likely to be very significant, and whether it is sensible to spend 
much time on enquiries and research w'hich w'ould enable one to 
make some sort of rough estimate. 

Much has been made of the benefits to be expected to result from 
tiackward linkages. It has often been claimed that a project which 
was manifestly socially unprofitable at the lime would become 
>ocially profitable when the heavy dependence f>n imported 
components was reduced —without any e\'idencc being offered, as if 
the matter was self-evident. Again, it is sometimes argued that 
motor-car assembly must be a good thing for developing countries 
to promote, because it leads to the manufacture of the component 
parts. Governments may require that increasing percentages of the 
value of the final product result from domestic manufacture as time 
goes on. 

Some w inings are in order. If the establishment of backward 
linkages is nought for its ow n sake, without economic appraisal, then 
the social profitability of a project, whose costs consist to a con- 
siderable extent of the purchases of parts, is likely to be reduced, not 
raised. For instance, some parts may need to be made on a much 
larger x ale than is required for their assembly into a piirticular final 
product. This seems to be ru»tably the case in the motor-car 
industry.* It is for this rca.son that it is often referred to as essentially 

• Barans^in, 1969 
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an assembly industry. It is also worth remarking that it seems to be 
increasingly the case, even in industrialized countries, that imported 
components arc incorporated in a final ‘national’ product. Even so 
considerable a component as the engine is sometimes of foreign 
manufacture, where the scale of output is small. This is still more 
notably true of aircraft. Since slogans such as backward and forward 
linkages seem to be influential, it might be as well to add the 
slogan ‘trade in intermediates’. Finally, it should not be imagined, 
even when it seems likely that small-scale manufacturers could 
supply components for a new venture, that there is anything 
automatic about the development of backward linkages. Sometimes 
it happens: but often it does not. 

We shall end this section by asking whether there is any way of 
deciding a priori how important the externa! effects arising from 
backward linkages might be. Let us make up a very simple hypo- 
thetical project. All figures are in accounting prices. Rs. 50 million 
of capital is spent in year i : thereafter, in every year for ever, 
sales are Rs. 15 million and current costs are Rs. 10 million. Dis- 
counted at 10% this flow of social profit gives Rs. 50 million 
of present value, equal to the capital expenditure. Hence the PSV is 


Now suppose that 10% of current costs is in respect of purchases 
of a component, not subject to economies of scale, which was 
previously wholly imported, but which is now going to be made 
domestically as a result of our project. The project thus spends 
Rs. I million per annum or this item, at c.i.f. prices. Now the new 
domestic production is unlikely to reduce social costs by more than, 
\ay, If *1^^ component could have been made much more 

cheaply than this, it is reasonable to assume that it would have been 
worth making for export. Let us suppose that production of this 
component starts at the same time as the project. This is a veiy 
favourable a.ssumption, because if this really were to happen i 
production would have to be planned in conjunction wi h the 
project -in which case any sensible p.oject appraisal would reckon 
in these external benefits, which wt - now assuming to be for- 
gotten or at least ignored. On these assumptions, annual current 
costs are overestimated by Rs. 1 50,000 per annum. . 

.Assume now that a further loO,' of costs is 
of inputs which are not specific to the p. qject (l e. 
where economies of scale are consequently ‘ 

demand is thus Rs. . million. How large " 
output of the item or items this represents, depends on th p 
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size of the market. It would seem to be extreme to assume that 
average costs might fall 20%, as a result of such increased demand. 
Nevertheless, this might happen if the increased demand was, say, 
in respect of one item whose output was thereby doubled : so this is 
the assumption we shall make. But Rs. 200,000 of consequent saving 
cannot be reckoned for every year of the life of our project. Since the 
item is non-specific, the general development of the economy would 
have caused the realization of the economies of scale anyway. The 
project under examination only advances the realization. Its 
contribution to these economics of scale thus falls away from the 
maximum figure of, say, 20%, after a year or two (when the new 
capacity is created to meet the increased demand caused by the 
project) to a negligible amount after, say, 20 years. As a rough 
allowance for both the delay in the realization of such economies, 
and their decreasing importance, one might reckon that the 20% 
mentioned is the equivalent of 10% for every year of the life of the 
project. Consequently another external economy of Rs. 100,000 is 
realized. 

This adds up to a total of Rs. 250,000 external economies per 
annum for ever: which compares with projected sales of Rs. 15 
million, a projection which is most likely to have a range of at least 
plus or minus 10%, i.e. Rs. 1 1 million. I’his example, designed to show 
how one might make a quantitative estimate of this particular 
externality, does, despite its hypothetical nature, make one wonder 
whether it is worth spending a lot of time on trying to estimate 
external economics. It may be far more important to spend the time 
improving the ordinary estimates of sales and costs. 

16.4 Industrial and Spatial Complexes 

Both of these have been mentioned en passant. The manufacture of 
refrigerators and electric motors could be considered as a rudi- 
mentary ‘complex’. Any set of plants such that one buys most of the 
output of all the others, or all but one or two plants sell most of their 
output to another member or members of the set, seems to be what 
is meant by this rather vague term. People, for instance, speak of a 
pctro-chcmical complex. Where such a set of linked projects can be 
set up, it may be advisable to do a cost-benefit appraisal of the 
whole complex. This is because the situation already discussed in 
the refrigerator and electric motor example may ari.se. In other 
words, a set of plants may be sufficiently socially profitable; but 
taken one by one, and without the local market provided by other 
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plants no constituent plant would be socially profitable. In extreme 
cases, this is obvious enough, as when a product is very expensive to 
transport, and can be used only as an input into another process- 
c.g. some of the gases in a petro-chemical complex. But, with such a 
complex, it is also advisable to look at each plant separately when- 
ever the result is not obvious -whenever, that is, an input can be 
purchased outside the complex, or an intermediate output sold 
outside it. The complex should not be regarded as technically 
determined. Sometimes, an input might be better imported. 
Sometimes, it might be profitable to produce more of some inter- 
mediate than needed by the complex, and sell it as well as the final 
product. 

Wc have also briefly mentioned the economies that can result 
from physical proximity, independently of vertical technological 
linkages. This is what wc mean by spatial complexes. If one is 
designing a spatial industrial complex from scratch, like decorating 
a completely bare room, then it becomes useful to know what 
benefits derive from proximity. What industries or plants gain by 
being close to each other? There appears to be very little empirical 
work indeed which helps to answer this question. Ordinary trans- 
j>ort economics are obvious enough; so also arc the diseconomies, 
e.g. locating oneself near any input may mean increasing one’s 
distance from the market for the final product. Other slightly less 
obvious economies arising from proximity are all analogous to 
transjX)rl economies. They ari-sc from the need, for technological 
or commercial reasons, of r • *id communication, often face-to-face 
with other firms; or from the need to acquire a special service very 
quickly, as when a machine breaks down. 

But the above sort of economies are not, usually, external 
economies: that is, a firm in an industrial cluster can charge 
appropriately for the services it renders locally; and it would take 
account of the benefits it would receive, and pay for, as a result of 
joining such a cluster, when deciding on its own location 
as already seen, the benefit of being able to draw on a trained 
labour force may be an exception, . ’ constitute the receipt 

of a genuine external economy). Thus locational problems arise 
more if one has to desij^n a spatial complex ah uii/io, for then one 
has to anticipate and allow for a whole pattern of relationships 
which need not be ‘external*. Similar difficulties arise, of course, 
in the planning of towns, agricultural settlements, and even 
buildings. These arc problems which lie beyond the scope of this 
book. 
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16.5 External Considerations Affecting Infrastructukai 
Projects 

As already ineiilioiied, the ordinary outputs of many infrastructural 
enterprises are supplied either free or at prices which aie clearly not 
intended to reflect either cost or benefit. If one calls everything an 
externality where a difference arises between benefits and receipts, 
then, for instance, it follows that one classifies all the benefits of a 
free road system as external effects. I'he terminology does not 
matter very much: what matters is simply that every important 
effect is envisaged and, if possible, valued. The ordinary purpose of a 
transport project is transport, and the evaluator is not going to 
forget, in evaluating a road, such things as rcduciiim in traffic costs, 
time savings, and accident prevention (however difliiult it may be 
to put a value on them, in the absence of a market); in estimating 
demand he also has to consider the generation of new iratlic, and 
consider the effects on the existing network. It is more likely lhai 
things which have nothing to do with iiansport will f)e neglected 
e.g. noise, harming or improsing the landscape, etc. Admittedly, 
such neglect may seem implausible nenv tfiat theie is so mucli 
emphasis on the environment, but it has certainly happened m tin- 
past. 

Great projects, involving large areas of* land and ( hanges in watei 
use, may have major ecological effects whi( h are unforeseen by the 
planners. This, for instance, is said to be tiue of the most recent 
Aswan dam. Similarly, senne people fear that the great extension of 
irrigation may in the longer run liavc severe diseconomies througfi 
increasing soil salinity. Envisaging such effects, whi( h may be beltei 
called unintended than external, is outside the realm of economics, 
although, once their probability is established, the ecfuiomist may 
be called up>on to appraise them. 

16.6 Conclusions 

Bearing in mind that we arc cs.sentially comparing projects with 
each other, we feel that differences in those external effects, wliich 
are not in any case allowed for in our type of cost -beneht analysis, 
will seldom make a significant difference. We believe that this con- 
clusion may be more readily acceptable in the light of our recom- 
mendation that where linkages between projects are very close, then 
they should be examined together (as well as apart), tfic whole 
being regarded as a ‘complex’. 

If, however, the project analysers have a suspicion that there may 
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be raihcr powerful external effects to an individual project, one way 
or the other, then they should try to quantify them, however 
roughly. Lven a back-of-an-envelopc calculation may serve to show 
either that the initial suspicion was unjustified, or that further work 
might need to be done. If it is thought that the presence of external 
effects will be strongly claimed by opponents or proponents of a 
project, every effort to achieve a sensible, albeit rough, quantifica- 
tion should be made. Otherwise, wdd exaggeration is all too easy. 

I'hcrr will no doubt sometimes remain possibilities of strong 
external effects, which nevertheless defy any attempt at plausible 
quantification. There is, finally, no alternative to mentioning such 
possibilities in a qualitative or literary manner. 
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The Balance of Payments 


In our cxpcrioncc, readers of the OECD Manual have found some 
dilhculiy in understanding whether any special assumptions were 
required concerning a country's management of its balance of 
payments if the advocated methods of project appraisal were to be 
valid; and also difficulty in understanding exactly how proper 
allowance was made for a shortage of foreign exchange when no 
apparent use was made of a shadow exchange rate. This chapter 
explains how our SN'stem of accounting prices is related to the 
balance of pa\Tncnts and foreign currency shortage, and it is hoped 
that all doubts will be set at rest. 

Consider first a well-managed socialist economy, whose objective 
li consumption, and which is selecting its investments according to 
the principles suggested in this volume. I'hc government succeeds 
in keeping full utilization of domestic capital, and it is also allowing 
just as much consumption from year to year as it thinks right, this 
being achieved by a combination of taxation and its system of 
accounting prices in project selection. If there is, in these circum- 
stances, a balance of payments deficit, the only remedy is to reduce 
real domestic expenditure, since output cannot be increased. The 
government might decide that consumption can be cut back below 
the planned level to rectify the deficit: it is much more likely that 
the planned level of investment will also be reduced, even if it is 
decided that consumption can be cut to some extent 

In order to reduce investment, the appropriate action is to raise 
the ARI, for this reduces the numlxT of projects which will gain 
acceptance. However, it may be possible to be more sul>ile than this, 
for ‘the ART is a sort of short-hand for rates of discf)unt which may 
be different for different time-periods. Thus it might be appropriate 
to raise the rate of discount for certain periods and ikU others- - 
this was discussed in 14.4. It may also be necessary to tighten up 
investment-budgeting where this is used.* 

But how docs trade policy, and the rate of exchange, fit into the 
above picture, which was drawn only along the lines of real resource 
utilization ? The answer is that the right combination of trade policy 

» .See 6 3 
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and the exchange rate is required to make good the assumption of 
a reasonably full use of domestic capacity. 

A certain level of total savings (domestic, plus foreign in the form 
of aid or a reliable long-run private capital inflow) would be forth- 
coming if the economy were producing as much as it could. If 
investment is no higher than this, then balance of payments trouble 
can arise only because there is too much use of foreign resources and 
not enough use of domestic capacity. Thus the basic way of ensuring 
full use of domestic capacity is to see that the effective competition 
of foreign goods is not so great that the level of domestic output is 
less than it might be. If domestic prices and wages are inflexible and 
do not fall when there is excess domestic supply, then the main 
weapons available to the government arc the familiar ones of the 
exchange rate, tariffs and quotas, a.id export subsidies. Thus, if there 
is excess domestic capacity due to insufficient demand, the appro- 
pi iatc means of curing a balance of payments deficit is to change 
foreign trade policy so as to engineer a rise in domestic output. But if 
there is more than adequate demand for domestic products, then con- 
sumption or investment is too high, and one or both must be reduced. 

Just as the ARI in our system is used to control the aggregate 
level of investment, so must the accounting prices for commodities 
and lalxiur be determined in such a way that new investment will 
tend to promote just the right balance of use of domestic resources 
and foreign exchange. How has this been achieved? 

First, all traded goods have been given APs which measure (or, 
at least, are intended to n. isurc) the foreign exchange costs or 
earnings to which they give rise. Thus far it is clear that the system 
will minimize the foreign exchange cost or maximize the foreign 
exchange earnings of a project; for the cheaper foreign input an 
the more rewarding exinirt will alwa>-s be preferred. Second 
paNTnents for or receipts from non-traded goods can always be sp i 
into payments for or receipts from traded goods (and here what was 
said above still applies), plus APs for domestic f-ctors of production 
including profits). These payments to domestic factors «"|ght cam. 
no change, in domestic incomes: this w i be t le cast i 
were perfect, prices reflecting opportunity costs. In fa*-*- ^ • 

some incomes will increase. These additional incomes g*''" 
consumption, and possibly also to savings an cnce 
all these expenditures having some effect on the balance 

Let us d«l with labour incomes first. From a purely prodiic* 
point of view, the opportunity cost of labour m terms of ore gn 
exchange b m, which measures labour’s contribution to loreign 
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exciiange in iis alternative einployinrni. I'liub, if production resulted 
in no commitment to consumption^ m would be the correct shadow price 
for labour from the point of view of the inaxiinum savings of foreign 
exchange; and this value for tfie SWR would in turn tend to lead to 
the correct accounting price for the non-lraded commodities into 
which it enters as a losI. It shi>uld be no surprise that, in these 
circumstances, an SWR of m would leail to maximum social pioiil as 
well as to maximum savings of liueign exchange: for we are, aftci 
all, measuring social profit in terms t^-f uncommitted foreign 
exchange. 

But normally one has lo assume that the employment of laboui 
commits the eionomy to pio\idmg some increased consumption 
which w hen measuied m .-\ 1 N is designated c. In terms of total fireign 
exchange vOst the extra consumption is ^c — m). Adding this lo the 
productii^n Ciist of m, we see that the total foreign exc hange cost ot 
crnpl(sying a man is c. Thus, alhnving for the commitment to con- 
sumption, the correct shadow price for labour if the aim were lo 
maximi/e savings of foreign ex< hange would be r Ibis is also the 
SWR whi('h would be appropriate if the aim were lo rnaxmii/e the 
growth of the ccon(»my when the saved foreign exchange from 
each proje< t is immediately ploughed back into further investment). 
\Ve argued in 4,1 tfiat sik h extreme aims are seldom if ever appro- 
f>riatf' I lieref^re th<‘ SW'R is < hosen so that nev\ investments are 
eiu ouraged [d u^e l.ibour instead of imported in[)uts, direct and 
mdue< t, tr> the maximum desirible extent. 

I'o a lesser degir-f , uk leased demand for «>r supply o| non-lraded 
good- rnav atfect other inromes. Clapilalisl imome may be raised, 
or iedu< ed whu h ( hanges < apitahst consumption and savings. On 
our prmriple'i, arc. ri'C m t apitahst consumptirin isiounted fully iis a 
I o^l. and. being lm•a^ured m .\Ps, this t osi is also a measure ol dir 
a< tual cost to the balam e of payments ,ind vue lersa^ for a fall. 
Salary earners are sim daily treated 

Clapitalisi savings are treated partly as a i osl. So long as thc.sr 
savings measured in .‘\Ps do not result in further investment, 
thev save foreign exchange to this extent we undereslimate our 
project’s ( ontribuf ion to the balarue of payments, as .igainst this, it 
IS prejper to assume that tfiry will be invested, in which case our 
valuation of the savings is designed, just as in the case of the original 
project, to reflect the ar tual efTecl on the balance of payments 
except insrifar as the SWR is less than lalxiur’s consumption but 
by now any diirerriu r in this respect will have certainly become 
negligible^. 
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The upshot is that, if the SWR is put equal to c, then the 
resulting estimate of social benefit is also as exact a measure as one 
could hope for of the actual effects on the balance of payments. But 
this is not a good argument for putting it equal to c, even in the case 
of a donor agency, or the IBRD, which may be worried about the 
liquidity of the economy. The reason is that the commitment to 
consumption arising from use of a lower SWR has been so valued 
that it is equivalent to— i.e. as good as- the country’s gold and foreign 
exchange reserves. The need for liquidity has, in principle, already 
been fully allowed for. 

The above account remains the same whatever the manner in 
which the balance of payments is handled, provided full capacity is 
maintained. If it is by the price mechanism ^the exchange rate, or 
multiple exchange rates, with or w.il.out tariff and export taxes or 
<ubsidiesl the accounting prices of goods and scr\ices, that is their 
foreign exchange cost or savings, arc relatively easy to estimate. If 
cpiotas arc extensively used, so that it becomes doubtful as to whether 
.1 good should be categorized as traded or non-traded, with the 
added difliculty of not knowing who gets the extra monopoly profit 
which usually arises when dem»'ind for a quota input is increased, 
then it becomes harder to assign the correct accounting price which 
measures the (indirect) foreign exchange cost: but the function of 
the accounting price is not altered. Deflationary methods of dealing 
with the balance of pa\Tnents arc considered later in this chapter. 

How do our methods compare with the use of a shadow exchange 
rate which is sometimes usee' by project analysts when the balance 
of payments is managed by controls (and less often when the balance 
of payments is not so managed, but a devaluation is regarded as 
imminent!? With this s>*stem, direct earnings and uses of foreign 


exchange (plus some of the mo*'! obvious indirect uses or earnings 
eg when the output is regarded as an import substitute) are 
counted in dollars, and all other transactions in rupees. The dollars 
are then converted to rupees by applying the .Iv^dow exchange rate. 
Suppose that the shadow rate used is lo rupees to the dollar : this is 
implic itly •taxing that lo rupees earnct. u^ed b\ the ->roject are 
the equivalent of earning or U'^ing Si-^it^ other words, t lat 
lo rupees earned or U'^cd, ^ave or cost the economy Si. 

How is this shadow ratr arrived at? \'.irious methods have been 
'■iig^cstcd. includint? Tisiim black market •'.ites e'crmmc 
smuRRlers and illicit enrrency dealers. More careful anah-sts wou.d 
usually suggest some kind of an average of APs and domcstie prices. 
Th. qL.!™. .rUr, to «tehcr t. it reatonablc ,o atumatc il.at the 
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foreign exchange cost of spending lo rupees on domestic inputs for 
our project should be estimated to cost the economy one dollar, 
just because some overall average expenditure of lo rupees would 
cost the economy one dollar. The answer is that such an estimate 
mav be a very bad one: our project’s expenditure of lo rupees may 
be for a particular item whose use can be directly estimated to cost 
the economy as much as, say, $3 (or as little as, say, 50 cents). 

The diH'erence between the shadow exchange rate method 
anway as sometimes used) and the methods we advocate is like 
that between a blunderbuss and a snip>er’s rifle. This is not to say 
that grape-shot does not have its uses. In previous chapters we have 
suggested the use of a number of conversion factors. These arc indeed 
averages. Thus the worker’s consumption conversion factor is an 
estimate of the foreign exchange cost of an average unskilled worker’s 
consumption. Let us suppose that we estimate that 10 rupees of 
such consumption costs the economy one dollar, and that the 
ofhcial exchange rate is 5. Since we convert domestically used 
rupees to a rupee’s worth of foreign exchange at the oflicial rate, our 
conversion factor would be This could be called a shadow 
exchange rate of twice the oflicial rate (to rupees to the dollar 
instead of 5). 

The upshot is that our method adv'ocates using direct estimates of 
foreign exchange use or earnings for all important inputs, whether 
of domestic or foreign provenance: and that we resort to conversion 
factors, which are inverted shadow exchange rates, only where the 
use of averages seems appropriate. It is the inappropriate use of a 
single shadow exchange rate, or general blundcrbass, which we 
deprecate. 

Despite what has been said above some economists and others 
may still not feel satisfied that our methods make proper allowance 
for a w eak balance of payments in all circumstances. I hcy probably 
have in mind one or both of two by no means unknown situations. 

In the first situation, the country is living with a balance of 
payments deficit by reducing reserves and borrowing abroad. But 
this cannot go on for ever, and a devaluation must be anticipated 
within a year or two. Now clearly, if a devaluation will take place, 
and will have so.ne differential effect on the social profitability of 
different projects, then this should I)C reflected in the choice of 
projects now. This is, indeed, very much the situation in which 
project evaluators in developed countries may resort to the use of a 
shadow exchange rate: they act or choose as if foreign exchange is 
worth more than its present price suggests. The government may 
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directly encourage foreign sales by the public sector, and discourage 
the purchase of foreign goods (e.g. public airlines may be forced to 
buy indigenous aircraft, and the defence authorities may be refused 
permission to buy forcigpi weapons, and so on). In this way more 
xisc is made of domestic labour, and less use is made of foreign 
inputs, provided that the additional consumption of new wage 
earners is not too great. 

With us, traded goods arc valued directly at their foreign 
exchange equivalent. Devaluation makes no difference. What, then, 
is the equivalent in our system of anticipating a devaluation by 
using a shadow rate of exchange? A successful devaluation operates 
by reducing the value of consumption at world prices, thus reducing 
the foreign exchange cost of employment. In our system, a successful 
devaluation would, therefore, rcc’u^e the shadow wage: and, if a 
devaluation is anticipated, a lower shadow wage than otherwise 
must be employed; in principle also lower values should be used 
for other domestic incomes where these enter the calculations. This, 
in turn, will reduce the accounting price of all non-traded resources. 
In fact* all non-traded resources will be ‘devalued’, which is as it 


should be. , , r ^ • 

The second situation is that in which the balance of payments is 

kept under control by deflation which reduces the demand for 
traded goods and non-traded goods alike, so that a sUuation of 
general over-capacity develops. This is rather different, in that the 
objection is probably not so much that our methods result F9)«ts 
which do too little for the b 'ance of payments, but rather that they 

will generally restrict investment too much, Sth 

of dLestic resources when overcapacity exists A difficulty vjth 
this is that the government may have deliberately engineered a fal 
i„v=a™n.Tp.rh.p. by raising .he «r W 
budgeting) in order to create the deflation. As against this, it inay be 
a^^^ed that the government would be pleased to h- more ^ 
provided .he programme could be so sUmed ^ 
negative impact in the construction piiase or. the balaiice ol p y 
S and such .ha. earnings (,. ■. ned » alwa^ 

foreign exchange) would be ^ \ j which 

country, the sort of investment required 

employed very few people directly, ‘npu^s^^ production stage 
capital-intensive industries, and re ..,nuld imply three 

glkly. This Sian, .o .he ^ 

,hing. for.ccoun.mgpr,c»|^^ , a h.gh 

.iecond, a low accounting price tor tne o 
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c apital-intensive industries; this too would be carried out, for when 
u can be anticipated that some demand would be met by a domestic 
industry with no export potential and some excess capacity then the 
\P would consist only of the foreign exchange equivalent of the 
i.iboiir, fuel, and materials entering into the product (see 9.4); 
hird. a high SVVR because the relative value of \mcommitted 
Nc't'ial income, which i an he retained sti a*; to improve the balaiu'e 
of pavmcnts, is high 

h mav he argued that multiplier effects should be taken into 
account in the above situatioti, because of excess capacity. W'e have 
>een in 14.1 i) that some multiplier efTect is already allowed for in 
the SWR in an economy where wages exceed the value of the 
marginal product v)r labour, even when there is full capacity working. 
Kxcf'NS capacity would increase this allowance insofar as it raised the 
relative labour component and reduced the foreign exchange 
' ornponent of consumption: which would reduce the SWR, 
o|f>f tting the increase implied by the argument of the previous 
paragraph so that in principle the SWR could be either higher or 
lower dian in a situation where there wa.s no cause to use deflation 
fo maintain a viable balance of payments. Some allowance for an 
increase in non-wage incr)mes, and the consequential balance of 
pavrnents cost, would also need to he made. 

Finally, it is important to remark that it would be unwise, 
especially having regard to the lag between appraisal and an 
operating project, to change [)roject appraisal rules unless the 
deflationary situation was expected to continue for many years, 
whic h is unlikely. I his is l;eeause the slant given to investment to 
tailor It tc) a deflationary situation would produce the wrong projects 
if the situation were to be remedied either by devaluation, or by 
instituting controls, higher tariffs, export subsidies, etc . If the latter 
rnc*fliod> are u>f'd with Mifhcient force to permit a full use of 
domcNfic capacity then one is back in the situation envisaged in the 
body (){ this book It has already been sufTiriently explained how our 
i ulcs take proper account of the balance of payrnent.s in such a 
uuiation. Here it is worth adding only that controls, etc., operate to 
make it possible to have full capacity working by reducing the 
foreign exchange cost of employing labour ; in this respect they arc 
'.imilar to a devaluation. 

'Fhe deflationary' situation discussed above occurs in developing 
rcjunlrirs from time to time, especially those which arc semi- 
mdusiriahzed, but it is not very common. It must not be confused 
with that under-utilization of capacity which is highly prevalent but 
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Is not Ih.; icsult of any Kcn.-.al ddi. icn, y „1 dcnand. Such under- 
utilization has many ( auses. Partly it is hetause . apiial in many 
developing countries is excessively cheap, while labour laws and 
piactii es inhibit multi-shift working. Partly it results from exchange 
( ontrols which make it dillicult to get spares or materials. Sometimes 
it is due to technical failure, or incompetent management. Some- 
times it is due to labour tioubles. In short, it is frequently true that 
an increase in demand would be sat^.ficid by imports, although 
excess domestic; capacity in that industry appears to exist, in that 
inarhinrry is idle a lot of tiu! time. 

'I'o Mim up, one may say tliat the essential point is that we revalue 
all n-sourres in terms of the foreign exc hange cost W'hich their use 
rrsull-s in (or which their production saves). Once such revaluations 
have hern adopted, the right way to -control the balance of payments 
is to concentrate on high-yielding prcjjects, and not try to do more 
investment than private saving, tax policies, and the inflow of 
foreign capital, allow. In conditions of emergency, it may be pos- 
sible to cut consumption l>y inoie than wcjuld normally have been 
fe,Lsihle. '1 his may perha|js make some iiuestmcnt projects previ- 
ously rnteied into, making refi igeralors or motor-cars, for instance, 
tcunporarily redundant, hut usually what is felt to be a chronic 
balance of payments crisis is just a situation in which one wishes one 
was bettei off, ai\d is conscious of the piojects one would like to sec 
tindcrtakcn, for whic h no resouins aie bring made available. The 
best solution is more foreign assistance or impiovcd opportunities for 
exporting, railing that, a hie'’ .\H1 oi increased taxation must, be 
used. 


P.A.H.— 13 
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CHAPTER EIGHTEEN 


A Comparison with Otlier 
Methods of Project Analysis 
Involving Accounting Prices 


i8.i The UNIDO GituEUSts'^ 

Wc arc not here concerned with detailed difrerences of emphasis, or 
relatively small points of economic analysis. The intention is to help 
the reader of both works to understand what appear to us to be the 
substantial similarities, and differences if any. One broad distinction, 
which makes it sometimes difficult to know if any difference of 
economic treatment exists or not, is that the present book is often 
more specific in its recommendations and guidelines than the 
GuidiliruSy which seems to be to us more theoretical and to offer 
rather less practical advice. 

The most striking difference lies in the choice of numeraire. Ours 
IS ‘uncommitted social income measured at border prices’, and that 
of the Guidelines is ‘aggregate consumption measured at domestic 
market prices*. TTiesc numeraires have already been dealt with in 
9.12, and their merits will not be further discussed. Here we want to 
point out only that the difference of numeraire often makes what is 
an identical formal analysis look different. 

To give just one example, suppose for the sake of argument that 
border prices and internal market prices are the same, so that one 
can concentrate on the effect of using uncommitted social income 
and aggregate consumption as numeraires. 

Using the symbols of this work where possible, the UNIDO 
formula for the shadow wage is 

SWT = m -p {Capitalists' Saving Rate) {s-‘i)w 

(UNIDO equation 15.8) 


* Guidilines for Project Eialua*ion (UNIDO, waj published three years 

aft f the OECD \famuil, whi< h w;a the forerunner of the present book. P. Das- 
gupta has written a paper comparing the analysis of the UNIDO GuMum and the 
OECD Manual ^ Dasgupta, 197'i. In this chapter wc have drawn on Daigupta'i 
analysM, but hij cornpariKjns cannot be taken always apply to the present book, 
which in certain respects i' sul«tantially altered. 
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Let us now suppose that it is a public sector project, and that the 
government s saving rate is i. The formula thus becomes 

swr = m-^{s-~ i)w 

The formula of this book can, on the UNIDO assumption that 
workers save nothing, be written as 


swr 




Clearly the UNIDO formula is s times the formula of this book, for 
the reason that the UNIDO numeraire is j times as valuable as our 
numeraire. 

It should be noted that we have substituted s (the price of un- 
committed social income in terms of consumption) for the UNIDO 
which is the price of investment in terms of consumption.^ 
This, however, is justified on our present assumption that the whole 
of the surplus thrown up by a public project is uncommitted social 
income for us: while, for UNIDO, to call it investment requires the 
assumption, also made, that the government uses new uncommitted 
social income entirely for in%'cstmcnt. In this connection it is worth 
noting that in principle UNIDO distinguishes the social value of 
government investment, government consumption, private invest- 
ment and private consumption. But, when simplifying to make the 
s>^tcm more practicable, as m the case-studies contained in the 
Guidelines^ the line of division drawn is simply between investment 
and consumption. In this book, the main line of division is between 
public and private funds. We believe that the latter is better 
(a) because a ration«il government will so far us possible equalize the 
social value of public consumption and investment, and {b) because 
private investments may be worth much less (or more'^ than public 
investments. 

W^e turn now to the use of border j r. 'rs in our numeraire, and 
domestic market prices in the UNIDO numeraire. It must be first 
emphasized that both works use both border prices and internal 
p)riccs for commodities. Corresponding sums of money can be kept 
separate and be called ‘border rupees’ and ‘domestic rupees . 
l^NIDO then revalues bf^rdcr rupees in terms of domestic rupees 
(by a shadow’ exchange rate) : this volum e adopts the reverse 

* Wr .krc, nuidnit.illv, mU fully in .Tgrccnicnt vnIiIi the UNIDO discussion of 
/***"'. Sre 13.3*’. 
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procedure (by conversion factors). As thus stated, the difference is 
clearly trivial. 

Substantial differences could arise for two reasons, 

(i) because different recommendations arc given as to when 
border or internal prices should be used; and 

(ii) because different procedures arc recommended for con- 
verting border rupees into domestic rupees, or vice versa. 

The first difference is closely related to the distinction of traded and 
non-lradcd (or partially traded) goods, which is explicit in the 
present work and implicit in the (•uideliries -and here it seems to 
us that there is little difference between the text of the Ctuidelines 
and the present work, although the latter stresses the advantages of 
using border priri's more than UNIDO: but from the case-studies 
it would appear that the UNIDO authors are more prone, w'hen in 
doubt or when further research is not indicated, to value ‘domestic 
materials’ at their domestic market price. 'I'hLs assumes that the 
market prices of all goods so classified correctly reflect their contri- 
bution to consumption. Since the admitted distortions in wages and 
foreign exchange spread to most commodities in the economy (and 
there arc other distortions as well), we regard this assumption as 
unjustified and therefore one which should be made as little as 
possible. Valuations based on the present w'ork would tend to make 
much less use of domestic market prices (i.e. less use of the classi- 
fication ‘domestic rupees*', either because the goods w'crc classified 
as traded; or because, if non-traded, it would be assumed that 
supply would respond, so that the domestic cost of the input would 
be broken down into its own cost components, wdiich would mainly 
consist of border rupees and lalx^ur r )sls. 

It is easiest to understand the effect of the alxjve difference of 
emphasis by an example, which uses lx)rder rupees as numeraire 
(but with domestic accounting rupees in parenthesis). Suppose the 
official exchange rate is i rupee to a dollar, and the shadow 
exchange rate ^Sf'LR; is 2 rupees to a dollar, and that too domestic 
rupees arc spent on a ‘domestic material*. If a ‘domestic nipce* 
classification is adopted then the accounting price is 50 border rupees 
( too domestic rupees). If this is a mistaken classification in that trade 
is mainly affected, then the proper accounting price is 100 I}order 
rupees. Next suppe^se that it is not the tradcd/non- traded classifica- 
tion that is wrong, but the implicit assumption that supply docs not 
respond. If supply responds, it may be that the 100 domestic rupees 
could be broken down into 40 lx>rdcr rupees, 45 labour costs, and 15 
domestic rupees. Assuming that the SWR is J (this figure of i in- 
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dude, the adjustment of the wage to border price.; in torn, of 



Conversion 
to border 
rupees 

AP in 

border 

-upces 

Conversion to 
domestic 

1 rupees 

AP in 

domestic 

rupees 

40 border rupees 

none 

40 

multiply by 
SER 

80 

labour cost 

multiply by 
SWR( = J) 

*5 

multiply by 
SWR ( = f) 

30 

15 domestic rupees 

multiply by 
SCF (or 
divide by 
SER) 

7 i 

none 

*5 

100 


62} 


*25 


In this cxainph‘ the use of the classification ‘domestic rupees’, and its 
necessary companion, an SER or SWR, has been much reduced, 
which is what we recommend. (See also Chapter XVII.) The change 
has raised the AP in domestic rupees from loo to 125 — exaedy 
double the AP in border rupees, which is as it should be. 

The classification ‘domestic rupees’ would be used only (a) for 
items where both the supply of a good was clearly inelastic and the 
marginal product of that supply could not be directly expressed in 
terms of border rupees, and (b) for small items where the extra 
work involved did not seci.. justifiable. 

This brings one to the second possible cause of differences — 
different procedures for calculating the SER. In principle the SER 
appropriate for UNIDO is the inverse of our ‘consumption con- 
version factor’, i.c. the change in the bord'^r value of imports and 
exports caused by a marginal change in aggregate consumption 
measured in domestic market prices.^ ThLs is, of course, a difficult 
thing to measure: and there is a dang^'r that much less appropriate 
procedures will be used (and, index'd, in the Guidelines^ case- 
studies the SER is apparently cstimai in a casual manner). The 
same conclusion as brfore emerges — the less it has to be used the 
better. 

A second, possibly important, difference between the UNIDO 
Guidelines and the present work lies in the treatment of taxes on 

* For some reason which wc do not understand, and bcheve to be mistaken, the 
C^uidtltnss suggests that capital goods should be left out of the calculation. 
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final non- traded consumer goods. As explained in 12.5 we believe 
it is almost always correct to value such outputs net of tax. The 
Gmdelims does not appear to deal explicitly with this rather 
important matter. But with its emphasis on domestic market prices 
one has to assume that the output would normally be valued gross 
of tax, the tax being added back to the amount received by the 
project. Exceptions might be made to this on the ground of ‘demerit 
wants’, but there is no guidance given as to when the tax might or 
might not be added back. 

Another considerable difference is the emphasis given in the 
Guidelines to ‘bottom-up* rather than ‘top-down’ procedures. This 
has been discussed in 8.53. In short, we doubt whether the process 
of trying to arrive at important accounting prices by letting them 
emerge from decisions on project analyses which leave the values of 
these prices undetermined is likely to get very far: another important 
reason for the opposite emphasis is that the design of projects can 
hardly be affected by accounting prices unless these percolate from 
the top down. 

Despite the above, and some differences which may not be 
important in practice, there is no doubt that the two works adopt 
basically the same approach to project evaluation. Both treatments 
single out the values of foreign exchange, savings, and unskilled 
labour, as crucial sources of a distorted price mechanism. Both go 
on to calculate accounting prices which will correct these distortions, 
and both carry out these corrections in an essentially similar manner. 
Both advocate DCF analysis, and the use of PSVs. The treatment 
of externalifies and risk seem to be very much the same. Finally, 
both works advocate making explicit allowance for inequality. This 
latter agreement marks out the prc.sent work and UNIDO as 
differing from some practitioners of social cost-benefit analysis, 
who believe that economists do better not to introduce this con- 
sideration. It is also worth noting that a French school of thought 
believes that economists ‘should also abjure accounting prices.' 

Subject to the reservation made earlier in this section, the present 
authors will be pleased to learn that a country has set up an OCPE 
using the Guidelines^ just as we hope that the Guidelines authors 
will be pleased to learn that a country has set up a COPE using 
L/M methods. 

18.2 Others 

The two other methods which have been advocated arc essentially 


^ E.g., Prou it oi., 19G3, 1964 and 1970. 
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short cuts. They inay be called the Domestic Resource Cost or 
Bruno method,’ and (he EfTective Protection method. 

18.21 The Domestic Resource Cost or Bruno Method 
The essence of the Bruno method is to divide annual costs (including 
capital costs) into foreign exchange and labour, whether by input/ 
output or cruder methods. As the name of the paper referred to 
implies, the output is always valued in terms of foreign exchange. 
Since capital is involved as an input Into the project, and also into 
other sectors insofar as capacity is expanded to meet the demands 
of the new project, a rate of interest has to be assumed in order to 
give annual direct and indirect capital costs. The labour cost per 
unit of foreign exchange saving (conceivably dissaving) is then 
calculated. This yields an own exchange rate for the project — the 
local currency cost per dollar saved. This may be compared with 
an estimated shadow rate (just as the IRR may be compared with 
an ARI), and the project selected or rejected accordingly. 

The numeraire of the Bruno method is thus ‘domestic (labour) 
rupees’. This is, of course, readily transferable to our numeraire of 
foreign c\irrency by calculating ‘dollar savings per unit of local 
currency ( ost’ instead of vice versa, in which case comparison would 
be made with a conversion factor. This would be the conversion 
factor for labour — i.e. an SWR. As used in Israel, which is not a 
‘surplus-labour’ country, there is no SWR because no disequilibrium 
is assumed to exist in the labour market (this is not an essential 
feature of the Bruno method, which could easily be adapted for use 
in a ‘surplus labour’ coun y), and because the numeraire is the 
value of labour itself. 

Switching to our numeraire, we can say that the Bruno method 
ranks projects by the SWR required to achieve a certain given rate 
of profit, which can be identified with our ARI. It is, of course, more 
usual to estimate an SWR (or a shadow exchange rate) and rank 
projects by their profitability. It makes no difference to project 
selection which method of ranking is used. This can be illustrated 
by a simple example, which assumes that capital goods are all 
imported. Let .Y be the foreign currei .; earned or saved, directly 
and indirectly, as a result of the project’s use of current inputs and 
outputs. Let K be the direct and indirect use of capital, expressed 
in foreign exchange. Let W be the direct and indirect wage bill. 

* Sec Bruno, i<) 67 . Bruno sl.ilrs that the csscntl.»ls of the method had been in use 
in Israel for ten years. 
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I’hcn thr Bruno ranking measure, cxpicsbcd in our nuinciaire, is 

.V-A(ARl) 

W 

1 1 a target SWR is set, then a marginal investment would satisfy 
, , . .V-A*(ARI) 

the relation — — - =SVVR, and the annual benefit from the 

project can be WTitten 

A'-A (ARI)-ir (SWR). 

It plainly makes no formal difTercncc whether we say that an 
acceptable project must satisfy the relation 
A'-A/ARI) 
iV 

(^r the more usual form 


SWR 


A - ir (SWR' 

K 


ARI. 


In a small economy like Israel, whith liorrows vrrv extensively 
abroad, the ARI may reasonably be thought of as de termined by 
the borrowing rate. It was probably this whi( h made the first form 
of the relationship seem the natuial one to use. 

In practice /and this echoes our ct)mpaiison with rNIDO), much 
depends on how the essential di% isif>n between foreign f urrenry and 
labour assumed to be the only pi unary domestic fictor; is carried 
out. In the paper cited muf h reliance is placed on input/output 
methods. Thi^ arnounLs to an a^Numplion that dnmrstic inputs are 
non-traded, and that the supj)lying industries will always be 
expanded, with the same current and capital coelhcients, to meet 
project demand. This ;Lssumption is clearlv at variance with the 
present volume /'and also with UNHlO whifh tends to assume, as 
we saw, that non-traded goods are in fixed supply). Any practical 
use of the Bruno method in most developing countries could hardly 
employ such methods, and the division between foreign exchange 
and labour might in prac ti( e be made in mm h the same way as we 
advocate. 

'Flic Bruno methr>d is a .short-cut method, because it considers a 
single year’s full rapacity operation only. Hie time profile of the 
project can then be allowed for to a very limited extent only by the 
inadequate device of depreciation allc^wances (which make a rough 
allowance only for the life of the project . 'I’his short cut also 
precludes use of the present value rriterif»n, so that its validity is 
limited to compatible projects. 

Apart from being a short-mt method it is also limited in it.s 
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application, since it concerrw ii-,cll only wiili projects which produce 
fully traded, .r nearly fully traded, outputs. Moreover, it makes 
no allowance fim discquilihiium in the labour market, or for a 
shortage of savings. It is concerned only with trading distortions, 
arising from tariffs and wrong exchange rates. 

In our opinion it is valuable for quick looks in the field of manu- 
facturing and agriculture, more as a way of deciding which are 
promising fields for fuller analysis than as a good substitute for such 
analysis. 

18.22 The EJ[eciiie RaU of Protection 

'1 his has hrrn suggested as a selection criterion, those industries or 
projects with the lower rale of effective protection being preferred. 

It resembles llir Bruno inetluid mi two respects: tliat it aims to deal 
tmly with trade distortions, and that it is a short-cut. But, without 
inodiiication, it could oc very misleading. The following simple 
example suflires to make the pcjint. 

.\ government is ('onsidering two public projects, A or B. Each 
lefjuires tlie s.ime investment, and employs the same amount of 
domestic' lalxiur. Capital does not depreciate. All inputs and 
outputs, ex( epi labour, are track'd. A and B have value added at 
(Itimestic prices of 40 and jo rc:spcctively. Value added at 

border prices iV’AW' is 20 and 16 respectively. By definition the 

rvAD 

j^eK cnlage r.Ue ot ellei live protection is 100 . Thus A 

h.vs elieclisc protection < 100 consider social 

profit. \ saves c>r earns tiie countr)* and the government) $20 in 
respec t of current commodity inputs and outputs: the corresponding 
figure for B is Sifi. Since eacii has ilu* same domestic capital and 
lalxiur inputs, it is iibvious that A, the more highly piotected, is 
better. The fact that .\ is more highly protected than B does not 
prove that a given invesiment in A will not yield more value added 
at world prices llian it would in B. I lie basic failing of effective 
protection .as a criterion stems fron* die fart that value added is a 
measure only of the output of do i- Me primary factors. No good 
investment criterion can dispense witli comparing outputs with 
inputs. 

Professors Ikla Iklassa and D. M. Schydlowsky, who have 
advocated cITcclive protection, in some sense, as a criterion recognize 
that the (unmodified) measuic takes no account ot distortions m the 
domestic factor markets.^ It seems to usjhat i f the proper modifica- 

' See BaUna and Sch>dkmsky, and 1972. 

P.A.P.— 13» 
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tions arc made, tlien it is no longer an cfiective protection measure 
but a modified version of the Bruno method. The authors’ criticism 
of the Bruno method concerns the separation of domestic from 
foreign resource costs by input/output methods. As already indicated 
in 18.21, we fully agree with this criticism.^ 


^ Professor Bruno himself compares the ‘domestic resource cost* method, and 
cfi'cctivc protection, in Bruno, 1972. 
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The Economics of the Second Best 


It Is a theorem of economics that, under certain assumptions which 
amount to saying that perfect competition is possible and exter- 
nalities are absent, an optimum can be a competitive equilibrium, 
provided that wealth has been suitably redistributed. Perfect 
competition, it will be recollected, is a state of affairs in which 
prices are established for all commodities, and no one, consumer or 
producer, exerts monopoly power or bargaining strength. It should 
also be emphasized that the competitive equilibrium contemplated 
is one in which there are no taxes or subsidies (beyond the initial 
‘lump-sum’ redistribution of wealth). The theorem appears to 
commend the use of the price system, and in particular to imply 
that any public production decisions should be taken so as to 
maximize profits (more generally, expected present values) measured 
at ruling and expected prices. 

The interpretation of this theorem has often suffered from one 
or other of two serious errors. The first error is the belief that it 
justifies any change in the direction of perfect competition, such as 
equating marginal cost and price for some commodity. This may 
not be desirable when the other conditions of perfect competition 
arc not satisfied. Awareness of this difficulty has led economists to 
attempt to develop economic analysis of the second-besty'^ that is to 
say, of situations where soire or many of the marginal conditions 
implied by the general theorem (of the ‘first-best’) fail to hold. 
Certainly in the foreseeable future no country could hope for more 
than a second-best optimum. Therefore any proposals for methods 
of public decision-taking must be judged as proposals for achieving 
the second-best. Some readers, noticing that a number of arguments 
advanced and principles urged in this book seem quite similar to 
those associated with first-best welfare economics, may think that 
problems of the second-best have been ignored. This brings us to 
the second error. 

It is tempting, but clearly fallacious, to suppose that when a 
theorem has been deduced from certain assumptions, these assump- 
tions are necessary for all the conclusions of the theorem. In the case 

^Habcrlcr, 1950; Little, 1950; Meade, 1955; Lipsey and Lancaster, 1956; 
Green, i960. 
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of the fundamental theorem of welfare economics, the usual assump- 
tions arc very far from being necessary for all the conclusions of the 
theorem. For example, the usual assumption of convex preferences 
is quite unnecessary if the number of consumers is large; if there 
are economies of scale in some sectors of the economy, it is still 
desirable that other sectors should behave in a competitive manner; 
and some kinds of consumption externality can be allowed. The 
particular conclusion that we should concentrate on, since it is 
equivalent to the desirability of using (accounting) prices, is that 
of productive efficiency — marginal rates of ii ansformation should 
be equal in all production sectors, or, in the case where there are 
no economics of scale or indivisibilities, all producers should 
maximize present values measured in terms of the same prices and 
interest rates. This conclusion still holds under many kinds of 
constraints that impose a second-best optimization. 

The chief constraints that render the attainable optimum a 
second best are: 

(i) The presence of taxes and subsidies that are not lump-sum 
in their operation — i.e. which consumers and producers can 
to some extent avoid by changing their economic behaviour, 
(ii') The existence of external economies and diseconomies, 
including public goods. 

/iii) The presence of monopolists, and the existence of markets 
in which prices arc determined by bai gaining. 

'iv) Irrational behaviour (particularly likely in response to 
uncertainty). 

It seems likely that the first of these is, in practice, considerably 
more important than the others, (ii) and (iii) can of course be 
affected, and their impact ought to be reduced, by government 
policy through taxes, subsidies, and quantitative controls. But let 
us allow that all four kinds of ‘imperfection* are present, and con- 
sider how public sector production ought to be controlled. 

Suppose the public sector, as a whole, produces and uses goods 
and services, which we may write as a vector Z=[Zu • • • Zn)i 
with inputs written as negative numbers. The question is, how 
valuable <: is to the economy. TJiat depends upon how public 
sector inputs are obtained, and how public sector outputs are 
disposed of. Outputs might be given away, and inputs taken by 
law or force; or, as is more common, they may be bought and sold 
(in w'hich case they may be subject to various taxes and subsidies). 
Generally speaking, however it is disposed of, one presumes that 
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additional output (if obtained without increasing any inputs or 
reducing other outputs) will cause an improvement in the economy. 
One can think of exceptions : more roads may be (or seem to be) 
good for motorists, but bad for those who live near them, so that 
there could be disputes about whether there is an improvement or 
not, all things considered. But surely if it is possible to have more of 
some goods without less of any others, the government couldy if it 
wished, dispose of them in a way that is unambiguously an improve- 
ment (e.g. by reducing suitably chosen taxes). Furthermore, if 
public production is inefficient, it is very likely that some change in 
production plans is possible, which would improve matters for 
everyone. Thus, on the assumption that the government is prepared 
to use commodity taxes and subsidies optimally, we are led to the 
conclusion that if public sector production is optimal, it is efficient. 

Formally, we are arguing that, if objectives can be expressed as 
the maximization of a function W^(^), and z* is optimum public 
production, then there is some i such that 

...ZU... Zn*) > mZi*. . . Zn*) 

if is a little greater than Zi*» If that is so, no such {zi*, • • 

Zu • • •> Zn*) can be feasible. Therefore z* is on the production 
frontier. 

It should be emphasized that this proposition, though very 
plausible, is rather far-reaching in its implications. It implies that 
accounting prices can be associated with the optimum, these same 
accounting prices to apply to all undertakings in the public sector. 
In particular, taxes on transactions between public sector under- 
takings arc undesirable. And if foreign trade can be regarded as 
part of the public sector — there is every reason why it should — the 
marginal costs of importing and marginal revenues of exporting 
should be equal to these accounting prices (except insofar as the 
interests of other countries are to be counted). 

The basic proof of the efficiency proposition^ assumed that the 
public sector traded goods and service^ \/ith the rest of the economy 
at uniform prices, the rest of the economy not necessarily being 
subject to any other taxes, and that these prices and wage rates 
were chosen optimally. The proof also assumed that consumers’ 
preferences were to be respected, tliat there were no externalities, 
and no monopoly. But it can easily be seen that even these assump- 
tions are far from necessary for the conclusion. For example, if some 


^ Diamond and Mirrlees, 1971. 
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c> nsumcr prices are fixed, by convention, political pressure, or 
irrational policies, the efficiency result still holds (because this 
constraint does not prevent additional production from being 
disposed of in an improving way). This weakening is quite an 
important result for cost-benefit analysis, since a tariff applied to a 
constant import price yields a constant market price. Thus the 
presence of non-optimal tariffs which are uninfluenced by domestic 
production levels or the volume of international trade in these 
commodities does not disturb the conclusion that border prices 
should be equal to accounting prices. What it comes to is that, in 
the main, only weak assumptions need be made to justify efficiency: 
if a departure from efficiency is urged, the onus of proving its 
desirability lies on those who urge it. 

Having said that, we should like to point out two kinds of argu- 
ment that might imply that departiires from efficiency arc desirable. 
The first is based on the costs of running a tax system, and ad- 
ministering public enterprises. Very little useful work has been 
done on these problems. In a general way, it is easily seen that a 
departure from public sector efficiency, even in a fully socialized 
producdon system, could produce a more desirable set of final 
consumer good prices, provided that it is cither impossible or 
administratively costly to distinguish between sales to producers and 
sales to consumers. Petroleum has already been instanced as a 
possible case in point. But at the same time, there is a lot to be said 
on grounds of administrative simplicity for keeping any departures 
from efficiency to a minimum — for the pursuit of efficiency in a 
definable sense is itself conducive to efficiency, and will tend to 
avoid possibly rather arbitrary decisions on the part of public 
enterprises. 

The second way in which some might be led to recommend 
aggregate inefficiency is when considering production as a whole, 
in a mixed economy. (We are not, for the purposes of the present 
book, discussing those parts of the production sector where produc- 
tion decisions would not in any case be subject to public control, 
but rather the organized sectors, where production is on a rela- 
tively large scale.) It has been shown that aggregate production 
efficiency is still desirable if private producers act like perfect 
competitors, and any profits they make, over and above the normal 
return on capital, are negligible or paid to the government (e.g. 
through a very large tax on excess profits).^ One can also argue. 


' Diamond and Mirriees, 1971- 
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if a private sector project is subject to government approval, and 
the decision will not affect other production plans in the private 
sector (except in ways that are socially marginal), that it can be 
regarded as a public sector project, except that it will increase the 
wealth of private capitalists. This latter effect can be dealt with 
separately and assessed independently of the production plan. If the 
private sector, or a part of it, can be made to behave approximately 
like perfect competitors, earning only a normal profit for its owners, 
then it is desirable that it be made to do so. That is what the 
efficiency theorem implies. Departures from aggregate efficiency 
are justified only as a way of affecting the prices that govern, or are 
governed by, producers who are not subject to such control.^ 
Even when one wants to influence a price in this way, it may often 
be quite easy to do so without affecting public sector efficiency. For 
instance, if it is hard to tax private enterprise adequately in other 
ways, it might make sense for a public airport authority to charge a 
large fee, well in excess of marginal cost, for executive jet move- 
ments; but there would be no need to charge the Air Force similarly. 

It seems to be impossible to make general rules about desirable 
lines of departure from public sector efficiency : this being the case, 
there is a certain danger of undesirable exceptions being carried out 
in an ad hoc and even chaotic or corrupt manner. Governmental 
administration of the foreign trade sector — here regaided as part 
of the public sector — is a case in point, and is one of the major 
arguments in favour of a straightforward system of taxes on final 
sales. 

We have suggested above ihat foreign trade ought to be regarded 
as part of the public sector. The reason is that the government can 
determine the terms on which producers (and consumers) have 
access to foreign trade. Foreign trade is like an industry that uses 
exports as inputs and produces imports as outputs: the ‘production 
decision* is a decision about the levels of imports and exports, which 
will be made by importers and exporters, on the basis of the prices 
they face and the other controls on foreign trade that the govern- 
ment may be operating. If, as the efficiency result implies, it is 
desirable that these foreign trade decisions be made so as to maxi- 
mize the ‘profit’ of foreign trade, measured at accounting prices — 
i.e., the value of imports less the value of exports at these prices — 
this will be done by trading in each line to the point where the 
marginal cost of an import is equal to its accounting price and the 

' Sec Dasgupta and Stiglit/, 11)72, and Mirrlccs, 1972, for further discussion of 
tho private sector. 
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marginal revenue from an export is equal to its accounting price. 
If an import is bought at a fixed border price, then the accounting 
price must be adjusted so as to be equal to it. 

This argument does not at all depend upon assuming that world 
trade is optimal, or that monopoly is absent in world markets. In 
fiict, the argument completely ignores the interests of foreign 
countries and companies, and assumes that they should be exploited 
to the maximum benefit of the home country. For developing 
countries, this may often be a right position to take. But the argu- 
ment might be modified to allow, say, for cooperative action 
between developing countries. For example, two countries exporting 
the same primary' commodity might agree on a common trade 
policy, which would imply a smaller marginal revenue from exports 
for each than would have applied if each had been pursuing its own 
interest without regard to the other. 

We claim that some of the basic principles of welfare economics 
hold in circumstances that are altogether more realistic than those 
that used to be found convenient for textbook exposition. We have 
gone into a little detail, so as to show that welfare economics can be 
applied in real-world circumstances, and to indicate how one could 
hope to go further to deal with more difficult cases. But however 
far one goes in weakening assumptions, it is certainly true — and 
should also be emphasized — that assumptions are required if the 
procedures suggested by welfare economics are to be valid. The 
circumstances in which efficiency principles can be applied are not 
intrinsically unrealistic, except in the sense that no specific assump- 
tions are likely to be satisfied exactly in the real world. In the 
discourse of some economists, that is what the second-best argument 
comes down to: ‘You have reached conclusions, therefore you have 
made assumptions; it is extremely unlikely, whatever the apparent 
evidence, that specific assumptions hold exactly; therefore your 
conclusions arc almost certainly wrong.' Perhaps that can be a 
useful argument in a debate, but it does not get one very far for 
practical purposes. 

The real issue is whether one should approach policy questions 
with a set of principles and theoretical procedures in mind, or take 
each question as it comes and judge it without reference to models 
and theories. We suspect the latter method is not possible, and we 
do not observe people doing it. When they would claim to be doing 
it, they are relying on simple models and theories so crude they 
would be too embarrassed to state them explicitly. Perhaps the 
alternative, of starting from a clear and definite framework, would 
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also be very unsatisfactory if one had to pretend that the world was 
like the perfectly competitive economies with ideal wealth distribu- 
tion on which economists cut their teeth. Fortunately, the cost- 
benefit analyst and the planner can approach their problems with 
models that are not wildly unrealistic, and basic rules that are very 
serviceable. When the evidence is available, these rules may be 
modified. But we have noticed that, when one tries to pursue the 
further repercussions of production plans, as any departure from 
the basic rules requires, one is seldom sure which way the evidence 
urges modification on balance. 

The world as it is, then, does not allow an ideal distribution of 
goods to people. At best, and in the long run, it can allow some 
kind of second-best outcome. Economists now know a great deal 
about these second-bests. But, in the short run, there is much con- 
fused action, and third-best may be as much as can be attained. In 
our opinion, the pursuit of second-best policies will in the short run 
do little worse, and perhaps much better, than attempts to capture 
that Will-o*-the-Wisp third-best. In the long ruft, these second-best 
policies will be taking economics in the right direction. 
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volume mentioned below. 
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avoid technical analysis, and cover many of the issues. A quick survey is 
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Public Finance*, Journal of Economic Literature^ September 1969. 
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Holland, Amsterdam, 1967 

Marglin, S. A., Public Investment Criteria, Allen and Unwin, 1967. 
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Mishan, E. J., Cost-Benefit Analysis, Allen and Unwin, London, 1972. 

In 1. 2-1. 8 we list a number of papers and books dealing with particular 
aspects of investment decisions. Most of them assume acquaintance with 
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1.2 Discount Rates 
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Research, cd. Kneese, A. V. and Smith, S. C., Johns Hopkins, Baltimore, 
1966. 
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Qiiarterly Journal of Economics, November 1968. 

Baumol, W. J., ‘On the Discount Rate for Public Projects’, in The Analysis 
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Kay, J. A., ‘Social Discount Rates’, Journal of Public Economics^ November 
1972. 
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Chase, S. B. (cd.), Problems in Public Expenditure Analysis^ The Brookings 
Institution, Washington, 1968. 

Papers by Davis, O. A. and Kamien, M. I., Kneese, A. V. and d’Arge, 
R. C., and Margolis, J., in The Analysis and Evaluation of Public Expenditures, 
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Mishan, E. J., ‘The Postwar Literature on Exteirnalilies: An Interpretative 
Essay*, JoMfWfl/ of Economic Literature, March 1971. 

1.4 Large Projects 

Mannc, A. S., Investments for Capacity Expansion: Size, Location, and Time- 
Phasing, Allen and Unwin, London, 1967. 

For an explanation and discussion of consumer surplus, the reader can 
consult bAvs\i2Ln\Cost-BeneJit Analysis, i.i above. 

1.5 Uncertainty 

In addition to the works referred to in Chapter XV, we mention: 

Hirshleifer, J. and Shapiro, D. L., ‘The Treatment of Risk and Uncertainty’ 
in The Analysis and Evaluation of Public Expenditures, i . i above. 

Raiffa, H., Decision Analysis, Addison-Wesley, 1970. The latter provides a 
wide-ranging and entertaining discussion of decision-taking under 
uncertainty. 

1.6 Wages in Developing Countries 

For different views and their implications, see the papcis by Fei, J. C. H., 
Ranis, G., Jorgenson, D. H., and the comment by Marglin, S. A., in 
Adelman, I. and Thorbecke, E. (eds.). The Theory and Design of Economic 
Development, }o\\T\s Hopkins, Baltimore, 1966. 
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nical Report 91, Institute for Mathematical Studies in the Social Sciences, 
Stanford University, California, March 1973. 

For examples of programming methods and applications, see : 

Adelman, I. and Thorbecke, E., The Theory and Design of Economic Develop- 
ment, Part 2 (1.6 above). 

Goreux, L. M. and Manne, A. S., (eds.), Multi-Level Planning: Case-Studies 
in Mexico, North-Holland, Amsterdam, 1973. 

2 . The Practice of Cost-Benefit Analysis 
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2.1 Financial Analysis 

Two standard works on tlic analysis and appraisal of investments, without 
shadow pricing and special reference to developing countries, are: 

Merrctt, J. A. and Sykes, A., The Finance and Analysis of Capital ProjeclSy 
Longmans, 1963. 

Bierxpan, H. and Smidt, S., Capital Budgeting Decisiony Gollier-Macmillan, 
2na ed. 1970. 

2.2 Discussions of Cost-Benefit Analysis 

Prest, A. R. and Turvey, R., ‘Cost-Benefit Analysis: A Survey’, Economic 
Journaly December 1965, reprinted in Surveys of Economic Theory y VoL III: 
Resource Allocationy Macmillan, London, 1966. 

Hirschman, A. O., Development Projects Observedy Brookings Institution, 
Washington, 1967; a stimulating essay on the theme that any assessment 
leaves things out. 

Schultzc, C. L., The Politics and Economics of Public Spending y Brookings 
Institution, Washington, 1968. 

Williams, A., ‘Cost-Benefit Analysis: Bastard Science and/or Insidious 
Poison in the Body Politick?*, Journal of Public EconomieSy August 1972, 
and in Cost-Benefit and Cost Effectivenessy ed. Wolfe, J. N., Allen and Unwin, 
London, 1973. 

The February 1972 number of the Bulletin of the Oxford Institute of Economics 
and Statistics was a symposium on the OECD Manual containing articles 
by Dasgupta, P., Gutowski, A. and Hammcl, H., Healey, J. H., Joshi, H., 
Joshi, V., Stern, N. H., Stewart, F., and Streeten, P., together with an 
introduction by the editors and reply by the authors. 

Sen, A. K., ‘Control Areas and Accounting Prices: An Approach to 
Economic Evaluation*, in the Economic Journal y March 1972 (Supplement), 
is concerned with the political assumptions of economic evaluation with 
special reference to the OECD Manual. 

2.3 General Manuals for the Appraisal and Evaluation of Investments in Developing 
Countries 

The forerunner of this book was Little, I. M. D. and Mirrlces, J. A., Manual 
of Industrial Project Analysis in Developing Countries y VoL //, Social Cost-Benefit 
Analysisy OECD Development Centre, Paris, 1968. Two other much 
briefer manuals have been based on it: these are the British Overseas 
Development Administration’s A Guide to Project Appraisal in Developing 
CountrieSy H.M.S.O., 1972, and Grundlagen der Cost-Benefit Analyse bei 
Projekten in Entwicklungsldndemy Kreditanstalt fur Wiederaufbau, Frank- 
furt, 1971 (it is believed that an English translation is now obtainable). But 
the book most nearly comparable in scjpc to the present one is Guidelines 
for Project Evaluation, UNIDO, 1972, which has been discussed in the 
present text, especially in Chapter XVIII . 

2.4 Case. Studies and Other Works Using Little I Mirrlces Methods 

Two industrial case-studies were published in the OECD Manual {op. cit. 
sup.). Four others were separately published by the OECD in 1972, these 
being: 
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Lai, D., Welb and Welfare, An Exploratory Cost-Benejit Study of the Economics 
of Small-Scale Irrigation in Maharashtra. 

Little, I. M. D. and Tipping, D. G., A Social Cost-Beneft Analysis of the Kulai 
Oil Palm Estate, West Malaysia. 

Seton, F., Shadow Wages in the Chilean Economy. 

Stem, N. H., iln Appraisal of Tea Production on Small-Holdings in Kenya. 

Apart from these OECD publications, there are : 

Karunaratne, N. D., Techno-Economic Survey of Industrial Potential in Sri lAinka, 
Industrial Development Board of Ceylon, 1973. 

Khan, A., and Mirrlces, J. A. Optimal Prices for a Developing Economy, 
Heinemann, forthcoming. This is an application of the method to 
industrial sectors rather than projects. 

Lai, D., Appraising Foreign Investment, Heinemann, 1974. This deals with a 
number of foreign industrial investments in India and Kenya. 

Scott, M. FG., MacArthur, J. D. and Newbery, D. M. G., Project Appraisal 
in Practice: The Little IMirrUes Method Applied in Kenya, Heinemann, forth- 
coming, the most thorough application of shadow pricing to any economy 
which has yet been carried out, is particularly concerned with an evalua- 
tion of the White Highland agricultural settlements, and with cattle 
fattening. 

Lai, D. and Duane, P., A Reappraisal of the Purna Irrigation Project in 
Maharashtra, India, World Bank Staff Occasional Paper (forthcoming). 

3* Sectoral Studies 

Few of the works mentioned below are specifically concerned with developing 
countries, and none of them deals adequately with the problems of 
shadow pricing in developing countries. But most sectors give rise to 
specialized problems which need to be, and can be, discussed indepen- 
dently of shadow pricing — although the best solutions generally depend on 
shadow pricing. The works selected have generally been chosen because 
they arc recent and themselves contain further references so that they 
can be used as a lead-in to the literature. We do not mention manuals 
which arc primarily checklists of points to be covered in submissions and 
are obtainable from donor agencies such as the FAO, AID, and others. 
As in the main work we ignore town planning, health, education, and 
defence, despite the fact that cost-benefit methods have been used for 
these sectors, in some cases extensively. 

3.1 Transport 

Transport, like electricity generation, is a sector where systems effects 
should generally be taken into account when examining any element in 
the system: thus a new road will affect traffic on other roads, and also 
other modes of transport. It is also a sector, like water-resource develop- 
ment, where investment decisions are oBen mutually dependent or 
incompatible: a new airport requires land access, and cannot be crossed 
by a new railway-line. For such reasons, large sections at least of a 
transport system should often ideally be planned together. There are also 
special problems in estimating demand, and in valuing the benefits: 
thus the value to be placed on time savings and accident reduction is 
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uncertain and controversial, and it is even difficult to measure such a 
mundane item as the reduction in user-costs resulting from road improve- 
ments. In some cases, there are also important externalities, such as 
congestion and the noise from aircraft or an urban motorway. 

Heggie, I. G., Transport Engineering Economics, McGraw-Hill, U.K., 1972, 
is a valuable recent work on transport projects and planning, which 
seeks to bring together the more theoretical and practical considerations 
and literature. It contains a fairly large select bibliography, and numerous 
further references to most problems likely to be encountered. 

Two World Bank Staff Occasional Papers in the field are: de Weille, J., 
Quantification of Road User Savings, and Adler, H. A., Sector and Project 
Planning in Transportation, The latter is a brief introduction to the subject, 
containing a short bibliography. There is also Adler, H. A., Economic 
Appraisal of Transport Projects, Indiana University Press, 1971: this is 
cursory on methodology and shadow-pricing, but contains fifteen useful 
illustrative case-studies. 

The British TransfX)rt and Road Research Laboratory (Tropical Sectio’^), 
Crowthorne, and the U.S. Highway Research Board, Washington, have 
many publications concerning the planning and evaluation of roads. 

Turning to more general transport problems, the Brookings Institution, 
Washington, has published a series of books on developing countries. 
These include Fromm, G. (ed.). Transport Investment and Econom c 
Developmmt, 1965 (containing an extensive but now rather dated 
bibliography), and Haefele, T. (ed.). Transport and National Goals, 1969. 
Munby, D. (ed.). Transport, Penguin, 1968, is a useful collection contain- 
ing many references. Georgi, H., Cost-Benefit Analysis and Public Investment 
in Transport, Butterworths, 1973, is a useful survey of the literature but 
not specifically concerned with developing countries. Beesley, M. E., 
Urban Transport: Studies in Economic Policy, Butterworths, 1973, contains 
the famous study of a new underground line in London, and discussion 
of other urban transport p. 'blems. The main journal in the field which 
publishes many case-studies and more general articles is the Journal of 
Transport Economics and Policy, 

3.2 Agriculture (other than water-resource development) 

Price Gittinger, J., Economic Analysis of Agricultural Projects, 1972, is a 
publication of the EDI, the teaching branch of the IBRD. It is a fairly 
elementary text on cost -benefit analysb, with rather little special 
agricultural orientation, despite the title. The cursory treatment of 
shadow-pricing should be taken to be in line with the past rather than the 
present philosophy of the IBRD. So ' ^ cost-benefit studies following 
Littlc/Mirrlees methods have already been listed in 2.4 above. There 
seems to be a dearth of works on planning the agricultural sector. We 
mention only Weitz, R., From Peasant to Farmer, Columbia University 
Press, 1971, and Mosher, A. T., To Create a Modern Agriculture, The 
Agricultural Development Council, New York, 197 1 . The former contains 
many references, and the latter is concerned largely with the organization 
of agricultural planning. 
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3.3 Forestry 

Watt, G. R., The Planning and Evaluation of Forestry Projects, Commonwealth 
Forestry Institute, University of Oxford, 1973, is a compact survey of the 
literature on forestry planning and projects, and contains an extensive 
bibliography. 

3.4 IVater Pesources (see also 2.4 above) 

Lieftinck, P. et al.. Water and Power Resources of West Pakistan — A Study in 
Sector Planning (3 volumes), Johns Hopkins Press, 1969, is the most 
detailed account of actual economic planning and appraisal available in 
this sector. James, L. D. and Lee, R. R., Economics of Water Resources 
Planning, McGraw Hill, 1971, and Kuiper, E., Water Resources Project 
Economics, Butterworths, 1971, are two recent textbooks with numerous 
references to the very large literature in this field. Bergman, H., Guide to 
the Economic Evaluation of Irrigation Projects, OECD, 1973, is a compact 
manual of narrower scope. It contains a bibliography in French, German, 
and English. 

3.5 Electricity Supply 

Turvey, R Optimal Pricing and Investment in Electricity Supply, Allen and 
Unwin, 1968, is concerned primarily with the former, but also shows 
how optimum capacity expansion depends essentially on optimum 
pricing. He considers a system which is large enough for additions to 
capacity to be considered to be marginal. Where this is not the case, 
reference may be made to Manne, A. S., op, cit. Hydro-electricity is also 
not considered : this is briefly dealt with in James and Lee {op, cit, sup,) 
where further references can be found. The choice between hydro and 
thermal power is considered in van der Tak, H. G., The Economic Choice 
Between Hydro-Electric and Thermal Power Developments, IBRD, 1966. 
The reader may also find helpful the various articles on public utility 
pricing policy in Turvey, R., Public Enterprise, Penguin, 1968, where 
further refen-nres can be found. 
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( Conttnuad from first flop) 
as well as private sector projects, 
whether domestic or foreign. Part III 
discusses methods for estimating the 
accounting prices and deals with 
large-scale projects, private projects, 
and other problem cases. The way in 
which income distribution can influe- 
nce decisions and uncertainty and ex- 
ternal effects are also treated. The last 
part discusses objections and other 
methods of project analysis that have 
been put forward. 
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